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One of many reasons why ALLIS-CHALMERS MOTORS 


are preferred for outdoor applications for 


POWER PLANTS 





(and corrosion-proof!) 


Weather protected motor 
drives force draft fan, 


Weather- protected heaters are standard Easy Maintenance, too! 
on Allis-Chalmers outdoor motors... 
prevent moisture condensation on motor Heater terminal box mounts outside motor 


parts during shutdown periods, These frame; heating element projects into motor 


immersion-type heaters are not only water- enclosure, Open wiring inside motor is 
proof, they are also stainless steel clad for eliminated. Entire heating unit is easily 


resistance to corrosion, removed for service or replacement, 


For details on this and all the other outstanding 
features of Allis-Chalmers motors, call your nearby 
A-C office or write Allis-Chalmers, Power Equip- 
ment Division, Milwauke 1, Wisconsin. 


(AC) ALLIS-CHALMERS 
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Operating the Hanford Reactors D. S. Lewis 


Discussion of personnel requirements, operating procedures, and maintenance prob 


lems of a Hanford reactor, based on 13 years’ operating experience 
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of Electrical Engineers Economic factors involved in the manufacture of equipment designed to meet one 
or more of three broad categories of requirements 


The Economics of Component Parts Selection E. F. Fuegel 


International Activities in Insulation Temperature Classification 
L. J. Berberich, K. N. Mathes 
\ discussion of the new approach to insulation classification brought about by the 


advent of new synthetic materials 


Video Testing Techniques in Television Broadcasting A. Ste-Marie 
Phe practical effects on signal degradation of the parameters in a video transmis 


sion system are detailed and discussed 


Telemetering in Earth Satellites Whitney Matthews 
Magnetic telemetry encoding system using a new instrumentation technique com 


bining square hysteresis loop cores with switching transistors 


The Digital Computer and Power System Short-Circuit Calculations VM. J. Lantz 
\ means has been developed for precalculating short-circuit Currents in a power 


system by the use of a digital computer 


Insulation Phenomena of Compressed Air L. D, McConnell 


THE COVER: Twin Disc Clutch Methods used in the location, analysis, and correction of various insulation break 
Company's new research and down phenomena are discussed in this article 

development laboratory show- 
ing the 1,000 hp dynamometer 
bay. The automatic test ma- 
chine is instrumented with Many of the problems involved in setting up definitive performance tests for cath 


Color and Monochrome Cathode-Ray Tube Performance Tests C.F. Otis 


Baldwin SR-4 devices which ode-ray tubes are discussed 
permit direct plotting of per- 
formance curves in less time. 
Story appears on page 10726. 
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ALUMINUM-SHEATHED CABLES 


...light ... strong 


A seamless aluminum sheath over Okonite cables 
provides a durable, conduit-type covering of high 
tensile strength. Yet this aluminum sheath is easily 
worked with standard conduit tools. It can be bent 
around obstructions ... terminated at boxes, trans- 
formers, and the like. . . trained in trays... or sup- 
ported by conventional brackets and cable clamps. 
Standard fittings are available. This low-cost alter- 
nate to rigid conduit is available with virtually any 
Okonite insulation such as rubber, plastic or var- 
nished cambric. 

Here are some important benefits of Okonite’s 


...smaller diameter 


aluminum-sheathed cables: 
Reduced diameter and lighter weight. 
Impervious barrier to liquids and vapors, 
Excellent flame resistance. 
Costs less than regular conduit installations. 
Great mechanical strength, yet easily worked. 


For complete data on Okotherm-insulated (silicone 
rubber compound) aluminum-sheathed cable for use 
in high ambients up to 200C (392F), contact your 
Okonite representative or write for Bulletin EG- 
1088A, The Okonite Company, Passaic, N. J. 4742 


where there’s electrical power... there’s OKON 4 TE CAB Lé 
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glass-base 
laminates? 


C-D-F DILECTO 


is the answer ! 


Teflon”, silicone, epoxy, melamine, and phenolic glass- 
fabric laminates. Polyester glass-mat laminates. 


You can improve design, speed production, and save money 
by specifying one of the many C-D-} 
Whatever application for these 


fine- or medium-weave glass-cloth base 


Dilecto grades. 
with 

you'll find a bet- 
(Melamine can also 
be made with glass-mat base.) And C-D-F offers modern 
machining and fabrication facilities to deliver production 


your laminates 


ter answer to your problem at C-D-I 


quantities of finished Dilecto parts to your specifications. 

See our catalog in Sweet’s Product Design File, where 
the phone number of your nearby C-D-F sales engineer 
is listed. For free trial samples of glass-base Dilecto, or of 
other C-D-I 
your print or your problem! Write for your free copy of 
C-D-} Bulletin 64 


any plastics, mica, or fibre product, send us 


fechnical 





SPEED AUTOMATIC PRODUCTION of printed circuits with 
warp-resistant C-D-F metal-clad Teflon* and epoxy laminates. 
Other advantages: high bond strength of copper to laminate, 
superior biister-resistance in solder immersion 


l seeeeeeeeeeeees eens 
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HIGH-VOLTAGE (1800v.) RF ISOLATION is achieved by 
miniature C-D-F Dilecto gears in an aircraft receiver-trans 
mitter switch. They also had to exhibit dimensional stability 
through a wide temperature range, resistance to fungus growth 
and thermal shock 


PRECISE MACHINING AND FABRICATION are standard 
benefits of Dilecto laminated plastics. These silicone glass 
base parts (coil mountings, aircraft terminal board) were 
sawed, drilled, punched, and milled in production quantities 
by C-D-F and customer 





PROPERTIES OF SOME TYPICAL C-D-F 


DILECTO 


GLASS-BASE GRADES 





Flexural Dissipation 


Grade 


GB. 112T 


(Teflon 


Equivalent 
NEMA or 
ASTM grode 


Strength 
Lengthwise 
(PSI) 


Factor at 
10°* 


Cond. A 


Dielectric 

Strength 

Parallel 
Step « step 


Insulation 


Resistance 
ond 
€96/35/90 


Arc Re 
sistance 
(seconds) 


Maximum 
Operating 
Temp. (°C.) 





None 


14,000 


0.0015 


65 


100,000 


180 + 


250 





GB-125S 


(Silicone 


G-7 


28,000 


0.002 


60 


100,000 


180+ 





GB-26E 
(Epoxy) e 
GB-2BEFR 


(Fiame Retardant Epoxy) 


G-10 


70,000 


0,019 


75,000 


130 





68,000 


0.010 


100,000 





GB-28M 


(Melamine) 


G-5 


50,000 


0.014 


100 


135 





GB-261D 


(Phenolic) 


G-1 and G-2 


22,000 


0.020 


55 


150 





GM-PE 


(Polyester) 





GPO.-|1 





35,000 





0.020 





70 





200 


130 








150 








These are typical grades for typical applications To meet special requirements, C-D-F makes many other Dilecto grades, one of which may serve your 
purpose better than any of these listed here. Consult the C-D-F Technical Department for expert assistance with your design problem involving laminated 


plastics products 





CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE Binh! COMPANY + NEWARK 86, DELAWARE 





ELECTRICAL ENGINEERING 


For more information circle 2 on reader service card. 





NOVEMBER 





Maximum efficiency of 94.1% 


Reflects advanced practices at Newport News 


THE GRAPH shows performance of a 55,000 horse- 
power turbine, one of seven such units built by New- 
port News for the Clark Hill Power Plant (see photo), 

Shape of the curve is typical ... not exceptional... 
for Newport News turbine performance. Regular, 
uniform, showing no-cut-off at full load, it indicates 
consistent delivery and stable operation. 

And especially, experience in design and model 
testing. 

At Newport News, turbine runners are continually 
being designed and redesigned for improvements in 


Engineers ... Desirable positions available at Newport 
News for Designers and Engineers in many categories. 
Address inquiries to Employment Manager. 


1957 


performance. And often upon receiving a contract for 
turbines, a model setting is built and complete tests 
made. So far, Newport News has filled turbine con- 
tracts with an aggregate rated output in excess of 
7,000,000 horsepower. 


Penstocks, spiral casings, valves, pumps, rack rakes 
and other essentials are also designed and built by 
Newport News. Our illustrated booklet, “WATER 
POWER EQUIPMENT,” will be sent to you upon 
request. 


Shipbuilding and Dry Dock Company 
Newport News, Virginia 


For more information circle 3 on reader service card 








He may be closing against a fault. 


He’s not worried... 








It’s an 


HPL-C 
INTERRUPTER SWITCH 


BUILT FOR SAFE OPERATION— 
EVEN AGAINST SHORT CIRCUITS 


Some day you may close an interrupter switch 
against a short circuit. For your safety, and the 
safety of your equipment, be sure your inter- 
rupter switches are HPL-C and operate with 
TOG-L SNAP mechanisms. 


SAFETY FEATURES—(1) HPL-C closes in on special heavy closing 
contacts, outside the interrupter—thus preventing damage to the 
interrupter switch when closing in on moderate fault currents; 
(2) High velocity “OVR-CENTR” blade closing (and opening) 
with the TOG-L SNAP operating mechanism—an optional feature, 
providing additional safety, important especially during the closing 
operation. For safety sake, specify these important features. 


TESTS—Actual closing against moderate 3-phase fault currents at 
4.8 and 13.8 Kv has proven that the HPL-C offers this protective 
feature. Ask the I-T-E Representative to give you the complete 
facts and details. They will show real economies on installation, 
TOG-L SNAP—The high velocity blade operat- operation and maintenance. 

ing mechanism. Optional, and important to safe 


closing-in operation, 


Supplied by leading electrical equipment 
assemblers, switchboard builders and 
transformer manufacturers in switch- 
boards and unit substations, 


RATINGS —Fused HPL-C Interrupters 
Up to 14.4 Kv (110 Bi) 

400 Amperes—(40,000 Amp. Mom.) 
1200 Amperes—(60,000 Amp. Mom.) 


R&IE EQUIPMENT DIVISION 
1-T-E CIRCUIT BREAKER CO. 
GREENSBURG, PA. 
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A GREAT AMPLIFIER TUBE 


iS PERFECTED 
FOR TELEPHONY 


A new transcontinental microwave system capable of carrying 
four times as much information as any previous microwave system is 
under development at Bell Laboratories. A master key to this devel- 
opment is a new traveling-wave tube of large frequency bandwidth. 

The traveling-wave amplifying principle was discovered in Eng- 
land by Dr. Rudolf Kompfner, who is now at Bell Laboratories; the 
fundamental theory was largely developed by Labs scientist Dr. John 
Pierce. Subsequently the tube has been utilized in various ways both 
here and abroad. At the Laboratories it has been perfected to meet the 
exacting performance standards of long distance telephony. And now for 
the first time a traveling-wave tube will go into large-scale production 


for use in our nation’s telephone systems. 


The new amplifier’s tremendous bandwidth greatly simplifies the 
practical problem of operating and maintaining microwave communi- 
cations. For example, in the proposed transcontinental system, as many 
as 16 different one-way radio channels will be used to transmit a 
capacity load of more than 11,000 conversations or 12 television pro- 
grams and 2500 conversations. Formerly it would have been necessary 
to tune several amplifier tubes to match each channel. In contrast, a 
single traveling-wave tube can supply all the amplification needed for a 


channel. Tubes can be interchanged with only very minor adjustments, 


The new amplifier is another example of how Bell Laboratories 


research creates new devices and new systems for telephony. 


Left: A traveling-wave tube. Right: Tube 
being placed in position between the per- 
manent magnets which focus the electron 
beam. The tube supplies uniform and dis- 
tortionless amplification of FM _ signals 
over a 500 Me band. It will be used to 
deliver an output of five watts, 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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WE GUARANTEE that the sound levels of ALL 
Sorgel dry-type transformers are well below the 
established standards in ALL ratings up to 3000 
Kva, and all voltages up to 15,000 volts. This has 
been an outstanding feature in Sorgel transformers 
for many years; in fact, we are the originators in 
establishing low sound levels. 


OUR MODERN TESTING FACILITIES enable 
us to prove the low sound level, efficiency, temper- 
ature rise, and performance of Sorgel transformers, 
before installation. 


COST LESS TO INSTALL, because they are all 
self-contained in a single unit either single phase 
or 3-phase — equipped with substantial wall brack- 
ets or floor mounting base. No separate brackets 
to make or buy. Easily accessible, roomy connec- 
tion compartment, with wide choice of knockouts, 
Solderless terminals. 


OTHER INSTALLATION SAVINGS. SORGEL 
dry-type transformers are so quiet that they can 
be installed in any convenient place inside of build- 
ings, close to load centers. This results in shorter 
feeders, better voltage regulation, more efficient 
distribution, and lower wiring cost. 


LIBERAL DESIGN, HIGH EFFICIENCY. 
SORGEL dry-type transformers are guaranteed 
to carry their full rated load continuously at high 
efficiency. They are so liberally designed that they 
can carry an overload during an emergency at a 


SORGEL 
TRANSFORMERS 


Sales engineers in principal cities. 


Consult the classified section of 


Substations 


The same quiet Sorgel transform- 
ers are also incorporated in sub- a Sorgel 3-phase unit instead of 3 


stations. Procurable with any type 
your telephone directory of com- or make of switchgear, or from 


safe operating temperature. Vacuum impregnated 
windings brazed to solderless terminals assure 
years of trouble-free service. 


TIME-TESTED. Nearly half a century of trans- 
former development, engineering and manufactur- 
ing experience, have been incorporated in the de- 
sign and construction of Sorgel transformers. 
HIGHEST ENDORSEMENT. Sorgel Sound-Rat- 
ed transformers have earned the highest endorse- 
ment of leading engineers and users. 


Available in all standard and intermediate ratings. 
Yq to 3000 Kva, and from 120 volts to 15,000 volts. 


15 to 50 Kva 3-phase. Wall mounting. 
Connection compartment panel removed 


3-phase versus 3 single phase 


Save on installation cost by installing 


single phase transformers. Available 
in 3 Kva to 3000 Kva, and all voltages 


municate with our factory any substation manufacturer. up to 15,000 volts. 


SORGEL ELECTRIC CO., 846 West National Ave., Milwaukee 4, Wisconsin 
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Do you worry about control circuit installation costs 
WHEN YOU’RE PLAYING GOLF? 


You shouldn't! Why not concentrate in- 
stead on breaking 90? 

Many of your control circuit installation 
problems, including the cost problem, can 
be solved if you'll specify and use Rock- 
bestos PNR 600 volt control cable — the 
cable that’s been proven over and over 
again through more than 14,000,000 
feet of installations. 

Here's why Rockbestos PNR is your best 
buy in control cables: 

e With it you save on conduit and fittings, 
cut installation costs. 


ROCKBESTOS 


¢ Rockbestos PNR lets you pull a 12 con- 
ductor control cable in conduit which is now 
carrying ordinary six or seven conductor 
cable. 

e It's 46% smaller in area — 28% 
smaller in diameter than conventional con- 
trol cable. 


e It's flexible from 167° to — 67°F. 


« It's light, easy to handle, pull through 


conduits. 
eT 


Get the complete Rockbestos PNR story 
— write now for detailed specifications 
and application data. 





ROCKBESTOS PRODUCTS CORPORATION 


NEW HAVEN 4, 
CONNECTICUT 


MORE THAN 14,000,000 FEET IN SERVICE 
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NEW YORK, CLEVELAND, CHICAGO, PITTS#URGH, LOS ANGELES, 
DETROIT, 


LOUIS, ATLANTA, DALLAS, OAKLAND, SEATTLE 


PNR 
Small Diameter 
Control Cable 
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EXCLUSIVE 
HIGH TEMPERATURE 
VITREOUS ENAMEL 
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Ohmite offers the most complete line 
of wire-wound, vitreous-enameled 
POWER RESISTORS on the mar- 
ket ... fixed, adjustable, tapped, 
noninductive, and precision resis- 
tors in many sizes, types of terminals 

. available in a wide range of 
wattages and resistances. 


Write on company letterhead 
for Catalog No. 40, 









OHMITE MANUFACTURING COMPANY 
3614 Howard Street 
Skokie, Illinois 

















WIRE-WOUND, 
VITREOUS-ENAMELED 


POWER RESISTO RS s «ss industry’s most complete line 


WELDED RESISTANCE WIRE Ohmite 
Resistors have the resistance wire 
welded to the terminals instead of 
soldered or brazed. This provides a 
perfect and permanently stable elec- 
trical connection that is unaffected by 
vibration or high temperature. 


WELDED TERMINALS Another Oh- 
mite Resistor feature is the welded 
terminal band. The band is perma- 
nently held together around ceramic 
core by means of welding, providing 
a strong, permanent fastening. 


STRONG CERAMIC CORE This 
strong, rugged core has excellent elec- 
trical characteristics, and is unaffected 
by cold, heat fumes, or high humidity. 


EXCLUSIVE HIGH TEMPERATURE VIT- 
REOUS ENAMEL This special-form- 
ula enamel was developed by Ohmite 
after extensive research. Its thermal 
expansion is properly related to that 
of core, terminal, and resistance wire. 


Ohmite offers resistors in more than 
60 sizes—ranging from 2144” diameter 
by 20” long to 4” diameter by 9/16” 
long—to meet your exact require- 
ments. MANY SIZES ARE CARRIED 
IN STOCK, 
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a. A Medium-Current 


JETEC TYPES 
1N1301 
1N1302 
1N1304 
1N1306 


MAXIMUM ALLOWABLE STUD TEMPERA-— 
TURE AS A FUNCTION OF FORWARD 
CURRENT 1N1301 SERIES RECTIFIER 


eee 


Ss 
° 


MAXIMUM ALLOWABLE 
° 


STUD TEMPERATURE - 
DEGREES CENTIGRADE 


° Ss 10 is 2c 
AVERAGE FORWARD CURRENT -AMPERES 


Silicon Rectifier 


In low-current applications: 


BETTER PERFORMANCE AT EQUAL COST! 


In high-current applications: 


EQUAL PERFORMANCE AT LOWER COST! 


This new stud-mounted silicon rectifier has been conservatively 
rated, as are all General Electric rectifiers. Yet in applications 
where you would normally apply a low-current (2 to LO amperes) 
rectifier, the new Series INI301 will give you superior electrical 
characteristics at a comparable price It is interchangeable with 
most lower rated units 


In applications where you would apply a high current rectifier 
(up to 20 amperes) the new Series INIS3O1 will give you equal 
performance at less cost 


The most compact size available 


Series INL301 gives you the maximum powell possible per cubic 
inch of space It is available in a range of voltage ratings, and 
meets rigid military specifications 


For complete technical data on Series INI3501——and on the full 
line of G-E high and low current silicon rectifiers, consult your 
General Electric representative. Or write, General Electric Com 
pany, Semiconductor Products Dept., Section SI8107, Electronis 


Park. Syracuse, New York 








Check these conservatively rated features 


Operating voltage INI301 50 PIV 
1N1302 100 
IN1304 200 
1N1306 300 

Operating current up to 20 amperes 

Operating temperature up to 200°C 


Peak one cycle surge 
current 300 amperes 


Maxi full load 
— aon a Ye We 


full cycle average 10 amps 
°c ’ temperature 
200°C junction £ F V4 28 STUD 
Maximum leakage current 5 ma 
full-cycle average, 200°C 


junction temperature 





Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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the new Sz2C Tool Operated 














Disconnect 








Connector Bolts can be in- 
serted in one direction only 
$o electrical clearance can- 
not be shortened. 












Dual-Purpose 

tinned to take aluminum or 
copper. Large area, reversi- 
ble clamp accommodates 
wide range of conductors— 
up to 450 Mcm copper and 
336 Mcm ACSR. 


Silver-to-Silver Contacts 
backed up by stainless steel 
contact pressure springs. 


Attachment Hook for Use 
with Loadbuster also 
serves as blade guide. 


Positive Latch and Pry- 
out operates freely from all 
angles of approach. 


Pull Ring Position gives 
compact construction—with 
minimum clearance require- 
ments for open blade. 


Heavy, Embossed Blades 
insure positive alignment 
when closing in. 


Machined Contact Sur- 
faces for best possible con- 


Dead-Ending Provision 
base has holes in each end 
for dead-ending conductors. 













Post Insulators provide 
large leakage distance be 
tween live parts and base. 


‘ Husky Channel Base gives 
flat bearing surface against 
crossarm. 


Versatile Mounting Provi- 
sions for single and double 
crossarm, also structure: all 
needed hardware included. 


1045" Metal-to-Metal 
‘ Open Gap Distance is unu- 
* — gually long for distribution 
disconnects. 




















































Mounting Bolts extend 
away from blade, protect 
clearances to live parts. 


Rigid Back-Up Members 
permit secure draw-up. 
Bolts insertable only in one 
direction as shown to main- 
tain electrical clearance 






































tact. 
Double-Stud Insulator 
Mount insures against . 
shifting or turning of live Positive 90° Blade Stop 


parts, particularly when 
closing blade from the side. 


Current Path virtually a 
straight line. 


Cable Stop prevents cable 
end from interfering with 
disconnect blade action. 





Branch Feeder 





Main Feeder 15 15.5 110 
Station 

Pin Insulator 15 15.5 110 400 20000 12500 
Station 





Post Insulator 



































Only Distribution Disconnect with 
Published Performance Data 


The performance built into 
this disconnect (see below) 
is unmatched in the field of 
distribution disconnects... 
and the S&C Tool Operated 
Disconnect costs no more. 
Plus cost-free load switch- 
ing! Designed for 
use with Load- 
buster®, this dis- 
connect is, when 
required, a load 
interrupter for 
currents up to 400 amperes. 


That this disconnect will 
give years of maintenance- 
free, urban or rural service is 
clear from the construction 
details shown at the left. 


The new disconnect comes 
complete with all necessary 
hardware for both single or 
double crossarm mounting 
(vertical or inverted), for 
use with both aluminum 
and copper conductors. 
There is nothing extra to 
buy or to specify. 






7-1/4 50 45 
























Specialists im High-Voltage Cirewit Intevuption Since 1910 
SceC ELECTRIC COMPANY 


POWER FUSES + DISTRIBUTION CUTOUTS AND FUSE LINKS * LOAD INTERRUPTERS * METALCLAD SWITCHGEAR 
4427 RAVENSWOOD AVENUE + CHICAGO 40, ILLINOIS, U. S. A. 
In Canada: S&C Electric Canada, Ltd., 8 Vansco Road, Toronto 14, Ontario 
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NOW-—from a single stock Sola voltage regulator— 
+1% regulation of all these 6.3v tube filaments* 


Now, you can supply banks of 6.3v electron tubes with +1% 
regulated filament voltage from a single Sola Constant Voltage Fila- 
ment Transformer. This static-magnetic stabilizer, designed for com- 
pact mounting as a manufacturer’s component, is available in five 
stock ratings ranging from 5 to 25 amperes. 

The Sola Constant Voltage Filament Transformer assures su- 
perior performance, reliability, and long life for the tubes it operates. 
The capacitor, an integral part of the Sola Constant Voltage principle, 
is supplied separately for external mounting, allowing greater flexi- 
bility in physical layout. 

For further information on regulated 6.3v filament supply, contact 
your area representative or write for Circular CVF-269. 


*Filament current drawn by 160 electron tubes with filament ratings of .15a each 
equals 24a— within the capacity of Sola’s 25a Constant Voltage Filament Transformer 


OOROE SOLA..cccez.. Mu 


Sola Electric Co. © 4633 W. 16th Street *« Chicago 5O, Iilinois ~ 


UU 
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Composite of demagnetization curves showing that for Alnico V, upper, and Indox I, 
lower. Operation in the third quadrant is produced when a demagnetizing force, 
stronger than the magnet, forces flux in a direction opposite normal operation, provid- 
ing negative magnetic induction. Indox magnetic flux returns to full value when 
this force is removed. 


Why Ceramic Magnet Fields Are 
Now Practical for D.C. Motors 


G. R. Hennig, Senior Design Engineer, The Indiana Steel Products Com- 
pany, explains in this interview why Indox ceramic magnets are now 
practical for d.c. motors ranging from fractional to multiple horsepower. 


Question: How does Indox V compare 
with Indox I and Alnico V, and where 
does this material find application? 


Question: Why is the use of Alnico mag 
nets limited to rather small motors, such 
as toy motors? Why are only some very 


special larger motors equipped with per- ; 
Answer: Indox V is the strongest ceramic 


manent magnet stators at the present . 
time? magnet material available today. Per 
unit of volume it provides more usable 
Answer: {he price per unit of usable energy in motors than Alnico V does. 
: ‘ 


Flat pieces with at least 2 sq. in. area are 
preferable for production. This means 
that Indox V is suitable for motors with 
1/25 hp and more, and not for 
the tiny toy motors, 


magnetic energy dictates the size limit. 
Alnico contains very expensive raw ma- 
terials, For small weighing a 
fraction of an ounce, this is not too sig 
however, the other 


magnets 
about 


nificant, Labor cost 


main factor in any calculation, is a size Question: What are the size limitations 
This is not true for Indox I and Indox V motors? 

when larger Alnico magnets are required, 
With Indox the opposite is true. Its raw 
materials are cheaper than copper, and it 
within 


able item in small units 


Answer: [ndox | is suitable for motors 
from the smallest possible size to about 
Vs hp. Indox V can be applied in much 
larger motors, possibly in the range up 
to 10 hp, or higher. The same applies for 
generators 


appears that the larger the motor 
a certain limit—the 
the material can be applied 


more economically 


Question: How can Indox I, with only “% 
the energy product (BH max), of Alnico 
V, be usage 
where a high field energy is required? 


Question: Can any d.c. motor be con- 
verted to a permanent magnet-field motor? 


recommended for motor 


Answer: Yes, most motors can be con- 
verted with very little design change. 
Others may require o considerable change 


Answer: Maximum energy product is ; ; 
faximum energy product is a in structure and layout of the armature. 


good criterion of quality for static condi 
tions, such as in the magnet systems of Question: Is there a problem of meeting 
moving-coil instruments or loudspeakers 
In motors, generators, and many other 
applicat-ons where the magnet is subject applied? 


to strong demagnetizing forces, maximum 


air gap tolerances with Indox I ring or 
segment stators, unless bore grinding is 





Answer: No. Even though there is an 
as-sintered tolerance of + 1.5%, an In- 
dox magnet may be compared with an 
air-core solenoid, and variations of the 
air gap length have little influence on the 
usable flux. Only the O.D. should be 
ground which is an inexpensive operation 
on centerless grinders. 


Question: How will a permanent magnet 
motor compare with shunt or series 
wound motors? 


Answer: In general, a permanent magnet 
motor will have characteristics falling 
between shunt and series wound motors. 
Although it will not duplicate the entire 
speed torque curve for either, it can dupli- 
cate characteristics over a specified range. 


Question: What are the specific advan- 
tages of substituting permanent magnets 
for wound fields in motors? 


Answer: The advantages are: Higher 
efficiency, cooler operation, less use of 
critical material such as copper and, pos- 
sibly, simplification and cost reduction. 


Question: Is there a possibility of using 
Indox in a.c. motors? 


Answer: Yes. In addition to various syn- 
chronous timer motors, d.c. motors with 
Indox magnets can be used with the new, 
efficient power-rectifiers (silicon or oth- 
ers). The advantages over normal d.c. 
motors are higher starting torque and 
better speed regulation. 


Question: How is the speed controlled 
in permanent magnet motors? 


Answer: Normally, by varying the arma- 
ture voltage, but also by using a magnetic 
shunt, by moving the armature axially 
out of the permanent magnet field, by 
rotating the brushes, or by an auxiliary 
field winding. 

















Question: Can a permanent magnet sta- 
tor compete with an equal electromag- 
netic stator in size or total volume? 


Answer: Yes, with the materials we have 
today it can. There is only one excep- 
tion: Where wound fields are operated 
with high, short-time overloads. 


A complete reprint of Mr. Hennig’s pa- 
per, “Applying Ceramic Permanent Mag- 
nets to Motor Design” appears in the 
July-September Applied Magnetics. Write 
today for your copy. Dept. T-11. 





energy product is not an important con 
One must consider the incre 
third 
The result 


sideration 


mental permeability, even in the 
quadrant of the hysteresis loop 
is, that 
tions, Indox I has a maximum usable en 
ergy of 17.4 in.-lb. per pound while Alnico 
V has only 13.7 in.-lb. per pound. Under 


conditions as found in motors, the usable 


under the most extreme condi 
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energy of Indox Lis about 42 instead of Ys 


THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, INDIANA 


THE WORLD’S LARGEST MANUFACTURER 


INDIANA 
PERMANENT 


MAGNETS 








of the usable energy of Alnico V In Conace 
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The motor with the built-in hush 
...Westinghouse #e-Line4/ 


Tests prove the Life-Line® ‘‘A” motor is the quietest available for air-conditioning 
applications and other places where motors must be quiet. Studies in soundproof 
laboratories prove the operating sound level of these Life-Line “‘A”’ motors is 
lower than any other standard motor. 

Precision manufactured parts, dynamically balanced, assure dependable service. 
Possible vibration is minimized by rugged mounting of this smooth-running 
Westinghouse motor. Pre-lubrication coupled with Life-Line ‘‘A”’ fortified insu- 
lation and close-tolerance machining offers the nearest thing to a maintenance- 
free motor available. 

For further information on the Life-Line ‘‘A” motor, call your Westinghouse 
sales engineer or write Westinghouse Electric Corporation, 3 Gateway Center, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. J-21996 





you CAN BE SURE...iF ITS Westinghouse Ww 
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An IMPORTANT ADVANCE in DC Power... 
Standard 25, 50, 100, 200 and 300 KW—Heavy Duty 
GERMANIUM and SILICON RECTIFIERS , 


yw PERAIN : 





























* 94%-96% Efficiency * Lower cost per KW © Negligible Maintenance x Was 
* Simplicity of Installation * Lower weight ¢ Less floor space occupied \Z CY 
These units are ideally suited for such applications as: . : 
Municipal DC to AC conversion programs, DC motors and controls, i 
magnet devices brakes, chucks, clutches, lifting magnets, ‘ 4 
mining and transportation service, electro-chemical, and other Neen Ait Se 
general industrial DC power applications; in place of mercury- ‘ CN am 
arc, ignitron, mechanical rectifiers or M-G sets f CH} { 
A flexible feature is the fact that two or more units a | 
may be connected in series / parallel and operated at one matte: 3 
time for higher voltage and amperage. The high efficiency, r . posses: si 
low installation cost, excellent power factor, rugged ‘ Sh 














construction, and conservative. design make these units | 


ideal for your heavy-power applications 
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awe 
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T is 
' : , f | watt b= 
4 sr | iu 
— ; {= h) | 
n W 
Hy % 
00 0 ut 0 0 OD g 0 
25 KW SILICON RECTIFIER UNIT 50 KW GERMANIUM RECTIFIER UNIT : 300 KW SILICON RECTIFIER UNIT 
OC Output: 125/250 volts @ 200/100 amperes DC Output: 115-125 volts @ 400 amps available ' OC Output: 125/250 voits @ 1200 amps. 
AC input; 208, 230 or 460 volts, 3 phase, also connected for 62.5 V @ 800 ' AC Input: 460 volts, 3 phase, 60 cps, (2400 or 
60 cps (per customer specification) amperes 4160 V also available — please specify.) 


Voltage Regulation: 5%; no load to full load 
Ripple: 2% RMS 

Efficiency: 94% 

Duty Cycle: Continuous 


Voltage Regulation: 5% max.; no load to full load 
Ripple: 5% RMS max 
Efficiency: 94% 


Duty Cycle: Continuous operation at full load, 
with ambient temperature of 45°C 


Voltage Regulation: 5%; no load to full load 
Ripple: 5% RMS 

Efficiency: 94% 

Duty Cycle: Continuous 


eeeeeaenweceeeceece = 


' 
' 
' 
' 
' 
. AC Input: 208, 230 or 460 volts, 3 phase, 60 cps 
' 
' 
' 
' 
' 


100 and 200 KW units, similar in specifications "4 Arevencit 
to those above, are also available Ns ye i p 
When you require DC power, contact Perkin for a ‘ j ; i q 
wider range of standard models with prompt 


delivery schedules. There are over 15,000 Perkin PERKIN ENGINEERING CORPORATION 
rectifiers in operation in industry today 345 KANSAS STREET, EL SEGUNDO CALIFORNIA + OREGON 67215 
Contact factory for further data and Pres on New York area office: Sales & Warehousing: 1060 Broad St., Newark 2, N.J., MArket 3-1454 

52 


above units, or send your specifications for New England area office: 46 Amesbury, Lawrence, Mass., MUrdock 3-32 
prompt recommendations and quotations Representatives in principal cities 
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Operating the Hanford Reactors 


m & 


A considerable amount of valuable information 
has been obtained as the result of 13 years’ op- 
erating experience at Hanford. This article, after 
a brief plant description, discusses personnel re- 
quirements, operating procedures, and main- 
tenance problems of a Hanford reactor. The 
items covered are indicative of the types of 
problems to be faced by the managers of future 
nuclear power plants. 


HE LARGI 
Wash., 


1944, and are still operating after 13 colortul and 


reactors at 


Hanford, 


ope ration in 


production 


were originally placed in 


exciting years. Within the rigid security limitations im 
posed on this vital link in this country’s defense, some of 
the problems of operating these reactors are discussed. 
In the latter part of 1944 and the early part of 1945 
the orginal three Hantord reactors were placed in op 
eration, During the subsequent years, alter World Wai 
Il, reactor additions were made until, at the present 
time, there are a total of eight reactors operating at Han 
ford. Despite increasing maintenance problems, the 


Then 


duction rates are several times greater today than origi 


three original reactors are still operating pro 
nal design specifications. Continual improvements have 
been made and are continuing to be made in operating 
methods, procedures, and techniques. These improve 
ments have resulted in a steady increase in production 


accompanied by a steady decrease in product cost 


DESCRIPTION OF A TYPICAL REACTOR AREA 


A TYPCIAL HANFORD REACTOR (the original name was 
Pile) is a graphite-moderated, water-cooled reactor using 
natural uranium slugs for fuel. It is designed solely 
for plutonium production, and cooling water is used on 
a once-through basis. Except tor a small facility at one 
of the more recent plants, which recovers sufhcient heat 
to provide space heating for the area buildings, no 
power recovery is made, 

\ typical reactor area is located along the banks of 
the Columbia River. A river pump house pumps wate 
to the water treatment plant. Each water treatment 
plant has complete facilities for filtering the water, pro 
viding reserve storage, and adding the proper chemicals 
desired 


to give cooling water to the reactors in the 


quantities and at the desired water quality The wate 


is pumped through the reactor where it becomes slightly 


irradiated and removes reactor heat. It then flows into a 


Revised text of a conference paper presented at the AIRE Pacific General 
Meeting, Pasco, Wash., Aug. 28-30, 1957, at 
AIFF Committee on Nucleonics 


a session sponsored by the 


D. S. Lewis is with the General Electric Company, Richland, Wash 
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held 


active decay and thermal cooling has taken place to 


retention system where it ts until suitable radio 


allow it to be returned to the river. Power for the area 


is supplied by the Bonneville Power Administration 


Fach reactor plant area has its own coal- or oil-fired 
steam generating plant which provides emergency steam 
back-up to generate electricity or operate pumps in the 


Fach 


Kkach area is surrounded by a 


event ol-a powel farlure area has its own labora 
tory, offices, and shops 
There are 


Some 


security fence and has a roving guard torce 


several miles between individual reactor areas 


lacilities, such as fire apparatus and many of the plant 


services, are shared with other reactor areas. 


PERSONNEL REOUIREMENTS 


OPERATING REACTORS is very similar to Operating a 


chemical process. Although there are no poisonous 


chemicals or corrosive fluids that require special pre 
CaULIONS, radiation precautions are necessary tor the 
salety ol employees. These safety measures tend to com 


plicate reactor Operations and present problems which 
When the 


ope rating 


are not cncountered in other industries first 


reactors were started up, the cTrCcws vere 
manned mostly with supervisory and engineering pei 
and 


work 


and the number ol SUPErVISOrS Was reduced until, at the 


sonnel. As operating experience grew, more more 


trained operators were absorbed imto the lorce 
present time, the work torce ts comparable to that of 
any normal chemical plant 

Experience has shown that it is wise to start up a 


new reactor facility with considerable additional cover 


age by supervisors and engineers. At Hantord, in spite 
of the number of new reactors that have been started up, 
each one has been diferent enough trom its predecessor 
to create new proble ms and to require the deve lopment 
of new operating concepts. It ts we ll to have competent, 
technically trained supervisors and engineers in suth 
cient numbers to cover all possible sources of difficulty 
during the start-up and initial operating period of new 


reactor tacilities 


The Hantord 


manned by two principal operating groups, ‘The 


Operating Organization. reactors are 
proe 
The power group 


kach 


who reports to the same 


essing group runs the reactor itself 
runs the water plant and steam generator plant 
group has its own manager 
area manager who ts responsible tor all operations and 
facilities within one geographical area, The processing 
operation concerns itself with all phases of reactor op 
eration and management. This is where most of the 
unique problems peculiar to the business originate. The 
powel essentially 


group Is a Sscrvice Kroup supplying 
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water and emergency steam as needed for running the 
reactor, Power operation is more or less routine, and in 
volves the operation of standard types of equipment 
without any radiation hazards. It does, however, have 
the very great responsibility for always having cooling 
water, in the required quantities, available for the re 
actor when needed 

Each reactor operating group is headed by a manager 
who has reporting to him an analyst, a reliel supervisor, 
and four these 


operating supervisors, All of men are 


technically trained and have at least five years of direct 
reactor experience behind them. These jobs are held in 
high regard because the supervisor on duty at night is in 
complete charge of the operation and must make rapid 
appraisal of changing conditions with good judgment, 
and make very quick decisions concerning the operation 
of the reactor 

The number of men in a shift crew varies trom re 
actor to reactor, depending on the type of work load 
involved, The chief operator is the highest-paid op 
crating man on the crew, and is a very highly trained 
and experienced specialist. He is the individual directly 
charged with operating the reactor, and is normally sta 
tioned in the reactor control room, Experienced and 
skilled pile operators are also assigned to each crew. 
They perform all of the operational functions of the 
reactor under the guidance of a chief operator or a su 
pervisor. The crew is rounded out by one or more utility 
operators, who are in the development and training 
stage and will be expected to qualify eventually lor pro 
motion to pile operator. All operating personnel should 
be high school graduates, and each starts at the begin 
ning takes 


years lo progress to the top of the utility operator grade, 


rate for a utility operator, It nearly four 
and experience will show that at least this amount of 
lime is necessary betore an operator is considered fully 
qualified in all phases of reactor work, 

Phe original reactor operators did not know any de- 
tails of the process or how their jobs fitted into the op 
eration because of rigid wartime security requirements. 


This 


much more than labor. It was not until afte 


made their jobs rather innocuous and nothing 
the war, 
when the men could be given more information, that 
they were able to be trained and developed to their 
present skills. Training has proved to be a never-ending 
process, got only for the operators, but for the man 
agement and engineering personnel as well. Because 
of the rapid development of the atomic energy busi 
ness, new knowledge and techniques are continually re 
quiring procedure revisions and changes in the ap- 
proach to problems, It is necessary for peopl who have 
never worked around radiation to develop a good un- 
derstanding of it, and to appreciate many of the re 
quired rules and regulations, Operators must be able to 
work a great deal of the time by themselves and without 
close supervision, Thus, it is necessary to have good, 


competent, and well-trained operator help 


Service Organizations. An even larger number of people 
are required to perform the servicing functions needed 


95? Lewis 


Operating the Hanford Reactors 


in support of the reactor operation. All classes of main- 
tenance mechanics are needed. Instrument technicians 
and specialists are vitally important, especially on the 
newer reactors which have highly complex instrumenta 
tion and electronic circuits. The trend is toward auto- 
mation, and greater complexity increases the require 
ments for experts in the instrument, elec tronic, and elec- 
fields. The other 


quired for maintenance of the reactors. 


trical mechanical skills are also re- 

The nature of work at an atomic energy installation 
requires a large number of people engaged in activities 
not found in other industries, Each plant has a radia 
tion monitoring organization which is primarily con- 
cerned with radiation protection, Areas must be sur 
One 


radiation group conducts regional surveys and monitor- 


veyed for radiation beams and contamination. 
ing of surrounding territory, and maintains exposure 
records. Another group in the radiation monitoring 
organization continually works on developing even 
more cflective radiation detection and control methods. 
This group is primarily concerned with instrument 


development. 


Process Engineering. The reactor plants are backed up 
by rather large process engineering staffs. Each reactor 
has a full-time physicist assigned to follow closely the 
continually changing physics aspects of the operation. 
Each reactor has a full-time engineer assigned to follow 
all operational engineering problems. There is a stand- 
ards and processing group which serves all of the reactor 
plants and supplies up-to-date standards and procedures 
for operation, Because of the rapid development of the 
business, these people are continually revising, stream 
lining, and simplifying the standards of operation for 
the operating groups. 


Shutdown Crews. The replacement of fuel elements re- 
quires the reactor to shut down pericdically. During 
these shutdown periods, a considerable amount of re- 
actor maintenance work is accomplished, The reactor 
operating periods are relatively quiet and uneventful, 
whereas the reactor shutdown periods are very busy. 
As a consequence, the number of people needed during 
a reactor shutdown is much greater than the number 
needed during reactor operation. With several reactors 
on the plant, it has been practical to use the services of 
a central crew of operators and maintenance mechanics 
who move from one shut-down reactor to another on 
schedule to assist the operating crews during reactor 
outages. This helps smooth out the variable manpower 
requirements between the reactor when it is operating 


and when it is shut down 
OPERATING PROCEDURES 


ALTHOUGH THE HANFORD REACTORS must operate to 
make product, they must also shut down to discharge 


“ripe” fuel elements from which the plutonium is ex- 
tracted. 


Therefore, the reactor should run on a sched- 
uled basis to operate must efficiently. Hanford reactors 
that 
fuel elements may be replaced and needed maintenance 


are scheduled in advance to shut down in ordet 
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work done. As the result of equipment breakdowns and 


general infirmities with the oldcr reactors, an ap- 


preciable number of unscheduled outages occur. Some 
of these outages are of short duration. The reactor will 
“scram” for some reason, such as an instrument o1 
minor component failure, and the trouble can be im- 
mediately corrected and the reactor started up again. If 
the reactor does not start up again within a short period 
of time, a prolonged outage is required. This outage re 
sults from a build up of poisonous fission products 
which keep the reactor subcritical until they decay 
away sufhiciently to allow the reactor to start up again 
Because of these fission product decay problems, the 
reactors cannot be shut down and started up at will. 

Whenever an whether scheduled or 


outage occurs, 


unscheduled, the primary concern of the operating 


group is to make full and efhcient use of the time the 


reactor is shut down. If this can be done for all non 


scheduled and not too many of them 


the 


outages, occur, 


number of scheduled outages can be reduced o1 
even eliminated so that, over a long period of time, the 
desired “time operated” efficiency of the reactor can be 
achieved, 

Some of the unscheduled outages are caused by equip 
ment failures. Other outages result from operating fail 
ures or errors, such as varying process water pressures 
or flows by adding or removing pumps trom the system. 
During changes in process flows, flow disturbances can 
be created which are of sufficient magnitude to cause a 
scram. Many delicate and exacting instrument adjust 
ments must be made during reactor operation on some 
components which cannot, tor nuclear safety reasons, be 
removed from service. In order to do this work, several 
people must follow exact procedures. Sometimes these 
adjustments must be made in a hurry; one slip or a mis 


understood instruction can result in a seram. During 


some of this work even the indiscreet dropping of a 
wrench or screw driver in the wrong place at the wrong 
Naturally 


ployee is responsible for observing and following op 


time can cause a scram each individual em 


erating procedures, But so-called personnel failures do 
lack of training, or lack 
Phey are likely the 


result of the large number of adjustments and manipu 


not result from incompetence, 


of understanding of the job more 


lations that have to be performed routinely, Experience 


shows that on manual work of this nature, even an ex 


perienced mechanic or operator may have a “scram” 


or two on his record. Most ot the types ol scrams just 


described do not prevent immediate resumption of op 


erations. However, a detailed and conservative proc 


dure for starting up a reactor under hot conditions must 
be followed. Unless certain operating conditions are 
met, a scram recovery is not always immediately pos 
to 24-hour unscheduled 


sible, and can result in a 12 


outage. 


Hanford 


experience, with suddenly changing conditions from op 


Shutdown Scheduling and Planning reactor 


eration to shutdown, has lead to the development of 
elaborate plans and preparations in antic ipation of un 
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scheduled outages so that no matter when an outage ov 
curs, the time can be utilized efhciently. The two prin 
fuel 


Fuel cle 


cipal accomplishments during shutdowns are 
element replacement and maintenance work 
ment replacement, called charge—discharge operauons, 
requires a list of fuel columns that are ready for replace 
ment to be supplied in advance so that the amount ol 
fuel required can be delivered to the reactor trom the 
fuel preparations plant, and be inspected and arranged 
suitably for charging, betore the reactor shuts down 
Chis sequence of events must begin well in advance ol 
a reactor shutdown so that the charging work can begin 
immediately alter the shutdown takes place. Anothet 
complication its that the exact time of the shutdown ts 
fuel 


charge dis 


required in order to determine which of the 


columns can be discharged. Outages toi 
charge work are scheduled in advance tor this reason 

Maintenance work which has to be done at the next 
outage is covered by a continuous and up-to-date punch 
list of jobs. Each job ts assigned a priority, and suthcrent 
information is given to enable the crew on duty at the 
time the outage occurs to determine which jobs can be 
done with the manpower and materials available. In 
some cases, claborate preparations, including necessary 
equipment, tools, and detailed written procedures, are 
made so that all the necessary information is available 
for the crew on duty when the outage occurs. The im 
portance of having competent planning and scheduling 


groups cannot be emphasized too strongly 


Standards. Vhe 


quantities of nuclear energy 


Process Hantord reactors release large 


Initially, very little was 
known about this field, and thus the first reactors were 


knowl 


edge has been acquired, new and improved salety tea 


located in a remote geographical area, As new 


tures have been developed In addition, the advance 


ment ol caretully considered operating procedures and 
all sale 


Phe engineering operation maintains a detailed 


controls has contributed to ovet working condi 


tions 


and comprehensive set ol standards lor reactor opera 


tion and maintenance. These standards restrict and con 


trol virtually every detail of reactor and water plant 


operation and many of the maintenance procedure 


used lo IncoOrporal the latest thinking, the standards 


are continually under study and revision. This work 
alone requires seven full-time engineers tor the entire 
plant Routine audits of the application of these stand 


ards at all reactors are made on a basis 


clock 


These standards torm the basis for 


continuing 


around the to make sure that no standards viola 


tions exist detailed 


written operating procedures compiled by the operating 
organizations of the individual reactor plants who set 
forth the step-wise procedures for actually performing 


the various operations. Although practically every 


course of action ts covered by a written procedure, it 1S 
necessary for all key operating personnel to have im 


nediately available considerable detail and knowledge 


of the standards and restrictions to enable them to de 


cide, often very quickly, which of the many overlapping 


regulations and restrictions applies to the problem at 
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hand. Many of these restrictions apply during shutdown 
periods as well as during operating periods, Fission 
product decay in the fuel « lements continues to liberate 
heat, and requires a continuous uninterrupted supply of 


cooling water to the reactor during outages 


The Hantord 


after a prolonged outage is a detailed and time-consum 


Reactor Startl p start-up ol a reactor 


ing job which requires considerable inspection and 
checking at various stages during the start-up period, A 
detailed written procedure is followed, and a check list 
of many items must be completed before actual opera 
tion can begin. Individual 


check 


as they complete 


operators are assigned to 


yppecific conditions and sign out the check sheets 


then spec Lions 


Completed check 


heets must be reviewed and approved by the supel 


visor in charge. Even after the reactor becomes critical, 


and at various stages during its rise to power, many ad 


ditional checks are made both of reactor behavior itself, 


as well as 


It is important to keep track of numerous details, such 


the condition of the reactor building and area. 
as openings which are made during the outage, so that 
they can be disposed of properly belore startup. Any un 
hielded hole will be picked up on a radiation survey 
Phe group that opens up a hole might differ trom a 
group that closes it, and a third group might make the 
final check-up and start-up. Theretore, close co-ordina 
tion and communication between crews 1s required at 


all times 


Control, At 
‘ fail sale’ 


ment latlures of critical systems cause the reactor 


Reactor Hantord, reactor control is based 


on. the principle, which means that equip 
to shut 
down, In order to control the reactors against excessive 
power levels or rapid power level increases, practically 
every measurable variable that is proportional to power 
level is included in the reactor salety circuits. Many of 
the variables, such as 


reactor internal radiation levels, 


are provided in) duplicate, quadruplicate, or even 


greater numbers to insure that reactors will shut down 
before dangerous conditions develop. Many of  thes« 
systems require Calibration and adjustment during op 
eration, In order to have as much flexibility as possible 
to make repairs and adjustments during operation, 


many ol the systems are equipped with “by-pass” 
switches which ctlectively remove the system or compo 
nent from the satety circuit. In order to prevent the re 
moval of a number of these components trom the safety 
circuit, the by-pass switches are electrically inter-locked 
so that only certain ones may be actuated during op 
eration, I 


more than the prescribed number of by 


pass switches are closed, the reactor will scram. Inte 
locks are also provided between certain important in 
struments and the reactor controls to prevent a start up 
unless the instruments show that the proper operating 


conditions prevail 


Radiation Problems, The presence of radiation natu 


When the 


is operating, a considerable portion of the reactor build 


rally complicates reactor operation reactol 


ing is under restricted access. Some areas cannot be en 
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tered during the operation, and other areas can be 
entered only on a controlled basis. When the reactor is 
shut down, all of the restricted areas can be entered, 
usually on a controlled basis, and it is here that consid- 
erable shutdown work is accomplished, Work in these 
restricted areas generally involves exposure to a higher 
degree of radiation than usual. Special clothing must be 
worn to keep the individuals from becoming contami 
nated themselves, and oftentimes special respiratory ap 
paratus must be worn to prevent the inhalation of 
radioactive particles. 

Procedures have been developed throughout the years 
to protect personnel working in contaminated areas, 
Many years of experience and many thousands of man 
hours have been spent in radiation zone work, Natu- 
rally, this type of work requires protective clothing. 
Usually a double layer of clothing is required as well as 
respiratory protection such as Army assault masks o1 
fresh-air masks. Another safety feature is that an individ- 
ual is limited as to the time he can work in a particular 
area by radiation exposure limits. On long, time-con 
suming jobs in radiation areas, a relay of men ts often 
required to complete the job. This results in lost time 
changing from one person to another, and also results 
in loss of efficiency. Further losses are incurred because 
the extra men must be dressed and kept in standby 
Anothe 


obstacle is the difficulty in providing continuous and 


readiness waiting for their turn on the job, 
close supervisory follow-up. Radiation control measures 
make it difficult for supervisors to follow up jobs on the 
spot. They must sometimes rely on verbal reports which 
makes it difheult for them to clear up problems and 
unexpected conditions that develop during the course 
ol the work. 

Radiation conditions are often unpredictable, and 
one cannot be assured of doing a job the second time 
under the same radiation conditions he encountered the 
first time, This fact, coupled with the necessity lor mak 
ing every minute of shutdown time count, and turther 
complicated by the bad habit of reactors to shut down 
once in a while unscheduled, often requires large num- 
bers of mechanics for a particular job which has to be 
done. Because each person is limited in the amount of 
radiation exposure he may receive, the maintenance and 
operating organizations have developed procedures for 
funneling large numbers of people to trouble areas 
rapidly any hour of the day or night. Instances of this 
kind result in a lot of overtime work which is costly 
and must be considered in light of the cost of down time 
before a decision is made. 

Radiation creates some unique problems during re- 
actor shutdowns which require careful planning and 
scheduling to avoid interferences between seemingly un- 
related jobs. Some jobs create quantities of radioactive 
dust or other light particles which become airborne and 
travel through the building exhaust—ventilation system. 
The 
through potentially higher contaminated areas until it 


eventually exhausts through the exhaust air stack under 


ventilation system is designed to remove ait 


conditions that control the potential hazard. Airborne 
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contamination from one of the lesser areas would natu 
rally alter the radiation exposure rates in the more con 
taminated areas as it passes through. This requires 
scheduling of jobs in different areas so that peopl 
working in more contaminated areas are not subjected 
to higher radiation exposures than necessary, Sometimes 
highly radioactive materials, or equipment of consider 
able size, must be removed from the reactor. 

Cleaning up contaminated areas to minimize unneces- 
sary exposure to radiation is a routine task of the op 
erating crews. Some areas, which are impractical to keep 
contamination tree, are set up as permanent radiation 
zones, Other areas become contaminated during a job, 
but decontaminated and released trom 


can be con 


trolled status at the conclusion of the work, The prac 
ticability of cleaning up and releasing an area depends 
to a great degree on the type of surface to be cleaned. 
Porous concrete, wood, and metal gratings are almost 
impossible to clean once they become contaminated. 
Whenever clean areas of this type are subject to con 
tamination every practical precaution is taken to keep 
the permanent surfaces from becoming dirty. This is 
done by papering the floor surfaces in other areas and 
covering equipment with masking tape so that, when 
the work is completed, the contaminated tape and paper 
are removed and the area is returned to a clean status. 
It has often been tound feasible to seal concrete floors 
with special paint which gives a hard, nonporous, and 


The 


materials in a new plant can also assist in maintaining 


easily scrubbed surface. use of proper structural 


the desired degree of cleanliness. 


MAINTENANCE 


MAINTENANCE is $0 vital to reactors that it is almost a 
routine part of the operation, This is because mainte- 
nance work is done during shutdowns when efficient 
utilization of time is so important. Many of the condi 
tions which concern maintenance of the reactors have 
been mentioned previously in other sections, but some 
of them will be covered again to give a better picture of 
the over-all maintenance problems. 

Reactor 


oughly. Planning is done in advance whenever possible, 


maintenance must be planned very thor 
and includes writing detailed procedures, fabricating 
special tools, training individuals, and holding “dress 
rehearsals’’ whenever possible. This type of procedure 
is especially necessary when large and extremely radio 
active equipment is involved. Highly radioactive ma 
terials must be handled very carefully and in a delib 
erate manner, so that the “point of no return” is not 
reached which would jeopardize completion of the job 
because personnel could not get near enough to the 
work. Whenever work is attempted for the first time, 
procedures are usually made up very conservatively in 
such a fashion that, if one step does not work, it is 
possible to back up slightly and try another step. 

It is desirable to develop the entire procedure in this 
fashion, and not to reach the point of no return until 
Many details have to be 


it is absolutely unavoidable 
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considered and thought out in advance so that when 


the radioactive material is brought out of the reactor 
all foreseeable problems have been taken into account 
Distance, rigging, and shielding are used to a great ex 
tent on many jobs. Shielding ts undesirable because of 
its bulk and handling difhculties, Distance between per 
sonnel and the material being moved is very desirable 
but not always possible because of interference trom the 
building structure 


like are 


and enable the personnel to take advantage of distance 


Quite a bit of rigging, ropes, pulleys, 


and the used to give good control of the job 


Untortunately, some work must be done under emer 


gency conditions where detailed plans have not been 
worked out, and there is not enough time available to 
plan. On these occasions work ethciency is sacrificed for 
safety, and an even more conservative approach is taken 


The 


lor personnel to weal protective clothing. 


contamination makes it necessary 


I his 


ing reduces the efhciency of the worker, and also makes 


prese nee ol 


cloth 


it difficult tor all the people concerned with the job to 


communicate effectively with one another, In addition, 
many jobs, especially those that require the use of dis 
tance, take in rather wide areas. Some sections of these 
“clean,” 


areas are contaminated, whereas others are 


Movement in and out of contaminated areas in 


course of the job, therefore, is hampered because in 
going from a contaminated area to a clean area, the 
worker must remove all protective clothing 

Phe Hanford radiation exposure limits are generally 
established by the National Commit 


lower than those 


tee on Radiation Protection. Thus, men doing a job in 
areas of comparatively high radiation can work only a 
relatively short time on that particular assignment, To 
keep the job going, continual replacements in man 
power are required, In order that the time lost in chang 
ing men is minimized, It is necessary that replacements 
be dressed in then protective geal and walting to go on 
when the men they are replacing have reached their ex 
posure time limits, This results in a very low efhciency 
in the use of m imnpowel but primary concern, of course, 
is the safety and health of all employees. A compara 
tively high radiation level also limits tull foreman cov 
crage 
guided 


close to the job where it can be observed and 


This requires the foreman to rely on the reports 
of his men, and on their doing the job without his pres 
ence. This further complicates the problem of good 


communications, and makes the time required to do 


the work longer than if there were no radiation present 
Much of the work goes on over several hours, and often 
extends from one shilt to another. Shift changes always 
result in lost time and, in spite of many developments 
to smooth the change trom one shift to another, there is 


an inevitable slowing up of the job. Attempts are 


usually made to have crews overlap for a certain period, 
and to relieve on the job. This seems to work well on 
jobs that everybody knows well and are done routinely, 
but cannot be expected to work too well on coverage 
and control of the work because cach crew knows 
intimately only that part of the job with which it is 


concerned 
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NEW DESIGNS AND IMPROVEMENTS 


THY REACTOR BUSINESS is developing so rapidly that 


before a new reactor can be put into operation many of 
its features are obsolete. The operating groups are con 

had 
other, and vow to have it included in the design of the 
When the 


these desires that are practical are included. However, 


tinually vishing” they some improvement ot 


next reactor next reactor is built most of 


by that time the operating group has developed another 


list of “wishes” as long as the original list. In some in 


stances, reactor components can be modified so that the 
older reactors can take advantage of new developments 
This is usually possible with instrumentation and elec 
trical systems, but the basic reactor design must remain 
essentially unchanged once the reactor has been con 
structed, It is well for the designer to look as far ahead 
as he can so that as much flexibility as is economical 
and practical can be designed into a new facility 
Radiation requires the designer to consider very care 
fully the 


nents 


materials he uses lor various reactor compo 


Because of the difhculties with reactor maint 


ryanice cise ussed pre viously, those COM pon nts which are 
vital to operation of the reactor or are subject to irradi 


ation must be thoroughly evaluated before being ac 


cepted, In this age of plastics and synthetics, many of 


these new materials have all the desirable properties 


to radiation dam 
the 


except one —they are very vulnerable 


ive. It is. therefore, necessary to test reliability ol 


components thoroughly under actual conditions betore 
including them in the new design 

One of the biggest desires of the operating people ts 
to design the reactors lor simplified Maitenance 
Initially, components should be designed for long, con 
tinuous, and reliable service without any maintenance 
Repair work in radiation fields should be simplified as 
much as possible by employing quick disconnects, easily 
the 


Simplifying the 


replaced COMpPOTents and similar aids to reduce 
exposure time required to do the work 
mechanical motions required is also desirable when 
considering the handicaps imposed on maintenance pei 
sonnel by the protective clothing requirements, It is 
essential that reliable components be used in those sys 
tems on which operation of the reactor depends, such as 
the electrical circuits which operate reactor controls, Ex 
perience has shown it to be economical to use the high 
hardware in 


est quality switchgear, relays, and similay 


these systems to avoid reactor shutdown due to tailure 


of one of these Components 

It is hoped that new designs will continue to incorpo 
rate remote or automatic Operation imsotar as possible 
\s in the past, everything practical will be done in the 
design to enable the operating tunctions to be carried 
out without any significant radiation exposure to per 
sonnel, This has a twolold advantage. It enables routine 
operation to be done with fewer people, and it also 
“saves” radiation exposure for those instances when it 
must be used. If these design requirements are to be 
met, they must be considered even in the basic architec 
tural design of the building. Many operating problems, 
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especially with contamination control, can be avoided if 
potentially contaminated surfaces and areas are de- 
signed for easy cleaning. 

Standard metal stairways with open grid treads and 
large numbers of nooks and ledges create contamination 
control problems. Open gratings overhead are avoided 
because they allow contamination to spread downward 
and increase the area of control necessary to confine 
contamination. Where possible, smooth nonporous sur- 
faces should be employed 

For radiation protection, reactor buildings are com- 
partmented into several shielded areas. This makes ac 
cess to various parts of the building difhcult, and creates 
a problem of communication on jobs that require 
crews located in separated work areas. Theretore, much 
reactor work depends upon good lines of communica 
tions. Equipment of the highest quality and integrity 
should be employed because of high background noise 
levels and the necesssity for personnel to speak through 
assault masks and other respiratory equipment. Because 
many jobs require mobility of people and also con 
tinually changing individuals, permanently installed 
microphones for transmitting and loud-speakers for re 
ceiving are utilized rather than individual telephone 
headsets. All components, such as microphones and 
speakers, are easily replaced with spares if failures o¢ 
cur, and the amplifiers are located in easily accessible 
noncontaminated areas lor rapid maintenance and ad 
justments. Closed-circuit television offers many ad 
vantages for following the progress of work remotely 


and should be used widely in future reactors. 


CONCLUSION 


RADIATION AND EXPOSURE TIME LIMITS are two things 
which play an important role in the operation of a 
reactor. However, at Hanford, we have had long experi 
ence with them, and the working conditions are 
exceptionally safe and healthy. We have won several 
national safety awards in the past lew years, Also, we 
should note that the typical Hanford employee does not 
do radiation zone work; that only a small percentage ol 
the total plant force ever encounters radiation zone 
procedures. We place constant emphasis on safety and 
sale working conditions, and stress to each individual 
employee the importance of his personal attention to 
these factors. According to statistics, these employees 
are several times safer on the job than they are at home, 

Radiation and time are the two lactors which have 
the greatest influence on the operation of a nuclear 
reactor. They enter into almost every operating prob 
lem and convert what would normally be a straightfor 
ward operation into a very complex situation, Experi 
ence has proved that almost any problem can be han 
dled practically through the application of creative 
thinking afd intelligent planning. It is clear, then, that 
the successful operation of nuclear plants depends to an 
ever-increasing degree upon the quality of the advance 
planning, preparation, and programming performed by 
operating and engineering management. 
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Magnetic Amplifier Step Regulator 
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ASSOCIATE MEMBER AIEF 
ROPER VOLTAGE regu 
lation is now becoming an in- ce 
B os 
creasingly important factor in } - —— 
efficient operation of electric | 
powel distribution systems. The | 
degree to which a voltage regula 
tor performs its function on 
these systems depends upon the " 
accuracy and reliability of its | 
controls. Because of fluctuating | 
voltage conditions on most sys ' Es 
> 
tems, the voltage-regulating and | 
time-delay elements of the con 
trols are subjected to many more 
operations than the regulator it ‘ 
self. A new control system has wen | COVER = 
been developed employing the 
unique features of bistable mag- Fig 


netic amplifiers to perform the 
of the 


lating and time delay elements 


functions voltage regu 

Fig. | shows a block diagram of a step regulator con- 
trol which holds the load center voltage Ee within pre- 
determined limits. Any departure of Ee from the set 
limits will result in an error signal from the voltage 
regulating clement to a time delay element. If the error 
exists for longer than the set time of the time delay ele 
ment, the tap changer motor is energized and operates 
the tap changer to correct the voltage 

The static voltage regulating element consists of two 
basic parts: (1) a voltage detector which detects any de 
viation in voltage trom the required balance voltage and 
(2) a 


fies 


voltage regulating magnetic amplifier which ampli 


the error signal from the detector and, in turn, 
energizes the time delay element, a static timing circuit 
employing an RC delay circuit and a magnetic amplifier 

Ihe voltage detector consists of two nonlinear circuits 
electrically matched, their outputs being equal at balance 
voltage but unequal at voltages above or below balance 
Iwo bistable magnetic amplifiers are used with their con 


trol windings in series opposition. The control character 


9 


istics of the amplifiers are shown in Fig. 2 where the input 
is the error signal from the voltage detector. 

In the characteristics shown in Fig. 2, a signal equal to 
ob is required to cause an output for the “lower” unit 
This would correspond to the upper limit to which the 
system voltage is allowed to depart. The amplifier will 
maintain its output until the signal is reduced to a value 
less than oa; therefore, the distance ab would correspond 
to the compounding of electromechanical relays. Similar 
operation would take place in the “raise” unit 

The outputs of the voltage regulating amplifiers are 
matched to provide a reversible polarity voltage signal 
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ing and time delay 
elements. | 
X 4 } 
* F } + 
@) ; 
d C a b 
INPUT 


to apply to an RC timing circuit. To obtain delays rang 


ing up to 90 seconds, 4 capacitor is charged slowly 


through a very large resistance and discharged through 


a small neon tube to give a pulse signal to bistable mag 


netic amplifiers having characteristics like those shown in 


9 


Fig. 2. A holding signal applied by the output trom the 
voltage regulating amplifiers has a value between oa and 
ob (or oc and od) and the pulse signal trom the timing 
circuit is sufficient to cause the amplifiers to reach tull 
Phe holding signal maintains the until 


output output 


the system voltage has been corrected, The output of the 


time delay amplifiers energizes relays to operate the tap 


changer motor contactor. 
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The Economics of Component 
Parts Selection 


F, FUEGEL 
MEMBER AIEF 


A prerequisite for the best equipment to suit a 
particular requirement is a thorough knowledge 
of the economics, selection, application, and per- 
formance of component parts. Other factors that 
affect equipment reliability—engineering costs, 
rating of component parts, customer losses—are 
discussed along with a working formula for de- 
termining the cost of a part. 


1 IS OF TEN SAID that the best buy is not neces 

sarily the lowest cost article which can be purchased. 

lt is usually the article which will perform the re 
quired function tor the required time with minimum 
over-all cost. Equipment may be designed to meet one or 
intermediate grades of the tollowing requirements: (1) 
lowest manulacturing cost (where maintenance costs 
are unimportant); (2) minimum total cost (consisting of 
manulacturing, mstallation, and maintenance costs tor 
the required time the equipment is to be used); and (3) 
a minimum number of failures for the required time. 
(No compromises are to be made in manutacturing, in 
stallation and preventive maintenance to achieve this 
goal ) 

Phe fist requirement involves the selection of parts 
for which the principle criteria are minimum purchase 
price and installation cost, Items such as toys are in this 
category, The economics involved for this requirement 
are obvious and will not be discussed in this paper. The 
third requirement, in general, involves customers con- 
cerned with the protection or maintenance of human 
life, where the best available components are selected 
and economics are trivial 
Most industrial equipment or systems must meet re- 


}) 


quirement (2) o1 be intermediate between (2) and (3) 


By contrast, entertainment and domestic equipment 


generally is in the range of requirements (1) and (2) 


Because a good share of the total electronics business 


falls in this category, a large number of component parts 
tubes, transistors, resistors, Capac 1tors, and transform 


ers—are designed specifically lor requirements (1) and 


) 


(2) 
When such components are applied to systems that 
must meet requirements (2) and (3), as in the case of 


many business machines, the result is often unsatisfac- 


tory performance, To design a satistactory system—one 


that meets the necessary levels of reliability—the engi 


neering team must possess numerous abilities, including 


a thorough knowledge of the requirements, environ 


KF. FF. Fuegel is with the International Business 


Poughkeepsie, N. Y 


Machines Corporation 
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mental conditions, design techniques, and component 
parts selection and application. 


RELIABILITY 


BUSINESS MACHINES, like many types of electronic equip- 
ment, are designed to provide the maximum output for 
minimum cost over a long period of time. A further re- 
quirement is that erroneous output information cannot 
be tolerated. The equipment should cease to function, 
or the choice to continue or stop processing information 
should be under the control of the programmer, or the 
equipment should be self correcting, with an indication 
of what failed when maintenance is required. Where 
pay checks are involved, for example, the cost of errors 
can become intolerable. 

The reliability of the system must be high. Reliability 
is defined as the probability that a system, when op 
erated as intended, will provide the desired performance 
for the desired period of time. If a component part is 
used in significant quantities, the probability that a cer 
tain percentage of these parts will be within certain 
limits under known operating conditions can be deter 
mined, when the rating, parameter limits, environ 
mental conditions, and time are defined. 

For the purposes of this discussion, the following defi- 


nitions are assumed: 


Component Part. This is a basic unit, such as tube, 
transistor, resistor, or Capacitor, 

Component. This reters to a grouping of a number of 
componet parts into a circuit; for example, an oscillator, 
register, or counter, 

Equipment. It consists of a number of components, 
usually housed in a cabinet, making up units like a card 
punch, sorter, tape storage unit, or memory, An equip- 
ment may be a complete entity (card punch, for ex- 
ample) or it may combine with other equipments to 
form a larger system. 

System. A system is a complete operating unit, such as a 
digital computer, generally made up of a combination 


ol equipments, 
DUPLICATE SYSTEMS 


‘THE USER OF A SYSTEM or equipment might define re- 


liability as “the probability that the system or equip- 


ment will do satisfactorily what it is expected to do 
when I want it done.”” One way the customer can obtain 
greater reliability is to buy two machines. Then if one 
does not work, he can probably use the other one. The 
odds of getting the job done with two machines are bet 
ter than with a single one. Whether the second machine 
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can be called redundant depends on two factors: the re- 
liability of the first machine, and the reliability that the 


customer requires. If machine reliability is 95° and 


the customer is satisfied with 75%, the second machine 


| 


is redundant. If the best machine available works only 


50°. ol the 


meet his requirements. Duplicating entire machines is 


time, then the customer must have two to 
an extreme measure. The cost generally is prohibitive 


unless the second machine can be used for supple 
mentary operations that do not have to be performed 


at spec ific times 


DUPLICATE COMPONENTS 


ANOTHER POSSIBLE WAY to Improve reliability ts to 
duplicate unreliable components. This is possible only 
when the additional circuitry and parts required do not 
lower the over-all reliability of the system. In general, 
duplicating selected Components rather than entire sys 
tems is preterable from a standpoint of cost, size, and 
weight. The duplication procedure may be expanded 
to three or more parallel sets of components, as required 
to obtain the necessary reliability 

The over-all reliability gained by duplicating compo 
nents may be greater than that obtained from duplicate 
systems. The use of duplicate systems vs duplicate com- 


analogous to two chains 


link 


load 


ponents may be considered 


holding a load; if one link breaks, an in the see 
able 


with the 


ond chain must be to hold the If a single 


chain is made same links so that two links are 
in parallel throughout the length of the chain, the fail 
ure of one link will mean that only one single link will 
be required to hold the load Intuitively, it can be rea 
soned that the second chain is more reliable than the 
pair of chains. 

Phe use of duplicate rather than single components 
is generally not advantageous from the viewpoints ol 
cost, size, and weight. It should only be resorted to afte1 


all the other ways of obtaining the necessary reliability 


§$ ENGINEERING COST 








0 RELIABILITY 100 


Fig. 1. Engineering costs increase as the desired reliability increases. 
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Fig. 2 


decrease manufacturing costs 


Increasing the engineering effort can improve reliability and 


have been thoroughly explored hese includ improved 


manulacturing and quality control methods, better ce 
sign, better application of component parts, the use of 


duplicate component parts, and the use of marginal 


checking. 


MARGINAL CHECKING 


PHis is A METHOD for detecting progressive degrada 
tion belore actual equipment failures occur. Lt can be 
done as part ol a preventive PATELLA? procedure to 
improve system reliability from the customer's point ol 


view. However, this type of checking does not spot po 


tential catastrophic failures. Also, rapid marginal check 


ing of the component parts in equipment may requir 


additional circuitry that will increase the total siz 


weight, and cost. The additional cost of such equipment 
5 jttty 


the cost olf maintenance and period testing, the re 


lability obtained, and the availability of the equipment 


to the maintenance man are lactors that must be consid 


ered carefully before advocating a marginal checking 


system 


RATING OF COMPONENT PARTS 


If iS WELL KNOWN that many good component parts 


are available. A large percentage of equipment failure 


are caused by poor selection, control, and application ol 


component parts, To design reliable equipment, the ci 


cult designer must apply them in a way that provict 
the best performance 


Using the manutacturer’s rating or arbitrarily alte 


ing it to 1/2 or twice the rating will not necessarily pro 


vide the desired results The probable life of a 
component part de pe nds on how it is applied. [hye 
manutacturer’s rating ts often arbitrary and ts usually 


not the best rating for the equipment which is beimg, 
designed. Frequently it is possible to select less expen 
sive component parts and obtain the desired reliability 


by derating 
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Fig. 3. Higher manufacturing costs are sometimes necessary to obtain 
the desired reliability 


The tolerance on the purchased component part is 
the manulacturing tolerance. It in no way indicates how 
much larger the tolerance will be alter the part has been 
in service for the desired time, It is this larger tolerance 
that is applicable, and it will be referred to here as the 
design tolerance 

The rating and the design tolerances of component 
parts which can be manutactured within reproducible 
limits should be based on the period of time during 
which the equipment is expected to operate. The rating 
and design tolerance which is determined by life testing 
are based on the probability of a certain percentage ot 
component parts remaining within the design tolerance 
for the required time. The basis for the rating, design 
tolerance and survival percentage includes the avail- 
ability and the cost of the parts, 

Phe lite testing of component parts to obtain the 
probable survival percentages for intermediate times is 
expensive but necessary. Manutacturers of component 
parts generally do not have data available lor each type 
of equipment requirement because of the immense va 
riety of requirements and the expense of obtaining the 
data. Many manutacturers test their own and competi 


tors’ products only to determine whether they have im- 


proved their product, and to see what their competitive 


position Is 


WHY LIFE TEST COMPONENT PARTS? 


DHE ADVANTAGES OF LIFE TESTING component parts are 


as follows 


1. An estimate of the reliability of a component or sys 
tem may be determined trom the component part re 


liabilities before even a prototype is built. Changes can 


be made more readily in the design stage to obtain the 


desired reliability 
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2. A basic group of component parts can be used in a 
large number of components. A number of samples 
must be life tested to obtain reliability data, which in 
the case of components Or systems may be more expen- 
sive, especially if a number of changes had to be made 


to obtain the desired reliability. 


3. The time involved in life testing components or sys- 
tems is prohibitive when a life expectancy of 20,000 o1 
50,000 hours is desired, Utilizing standard component 
parts facilitates reliability and reduces the time and 
over-all cost. The component parts art does not change 
as rapidly as the requirements for new circuits, There 
fore, estimates of the reliability of parts can be obtained 


before parts are used in circuits, 


1, Improvements and cost reductions in component 
parts can be recognized and incorporated in existing o1 
new components if a continued surveillance is made on 


component part reliability, 


It is not to be inferred that evaluation of the compo- 
nent or system is not necessary. The component must 
be evaluated to determine that the component parts are 
applied properly, including the dependence of compo- 
nent parts on each other, and that the component will 
initially, and for the desired life 


function as desired 


Cx pee tancy. 


COST CONSIDERATIONS 


Engineering Costs. The cost of engineering a reliable 
product usually increases as the desired reliability in 
creases, This relationship is shown in Fig. |. It is us 
ually more expensive to achieve a simple design than a 
complex one, Designing equipment that will minimize 
manufacturing errors takes considerably more ettort 
than designs which do not take manufacturing difficul- 
ties into account. As reliability is increased, the costs of 
evaluation, testing, design, and control all increase. 

Total Cost. The manufacturing cost may either increase 
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or decrease as a function of reliability, depending on the 
type of equipment, manulacturing methods, maiulas 
turing difhculties, design complexity, and the selection 
and control of materials in the product. It is often pos- 
sible to improve reliability and reduce manulacturing 
costs by increasing the engineering expenditure. Such a 
situation is illustrated in Fig. 2. With some equipment, 
however, the desired reliability can be obtained only by 
complex manulacturing procedures dna comturol one 
expensive materials, and complex designs. In such cases, 
the manutacturing cost will increase as reliability in 
creases, as shown in Fig, 3. 


The 


engineering costs over the desired lile is 


sum of the manulacturing, maintenance, and 


the criterion 


that determines the optimum allocation of expendi 


tures. Thus, in Figs. 2 and 3 the total cost per unit 


curve is the most significant one, and the lowest point 
on it is the ideal operating point, economically speak 


ing. However, in most cases customer demands for high 
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Fig. 5. A typical curve for the failure rate of component parts vs time. 


rehability must be considered, and a compromise mac 


on the optimum operating point, From the plant con 


troller’s point of view, the figures can be used in deter 


mining the ratio of income to expenditures 


Customer Losses. Another tactor that should be consid 


ered in the total cost is the loss to the customer caused 


by equipment failure, as shown in Fig. 4. If other costs 


ronan the same, the “loss to customer” cost will have 


the eflect of shifting the total cost curve towards highe 
reliability. The required reliability is that which will 


provide the maximum profit’ to the customer Opt 


mum reliability is usually determined by 


past 
ence and good judgment, taking Into account the fac 


exper! 


tors previously discussed plus things like competitive 


position, time, state of the art, taxes, interest, and mar 


ket conditions. 


\s more information becomes availabl 


by increased use ol computers and accounting systems 


it will be possible to determine optimum reliability 


more accurately. It may be possible to use methods 


involving successive approximations 
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Laber Coat Average Failure Rate per 


Purch ase te 1,000 hours (F) fer T 
Cost Replace Number 
Component of Part (in dollars) of Parts I I ! L 
Part (P> ila) «N) 5,000 10,000 20,000 50,000 
A $0.80 00 o 0.01 0.01 0.01 01 
A 1.90 1.00 oo 0.005 0.005 0.00 0.00 
4 1.50 4.00 oo 0.001 0.001 0.001 0.001 
BK 0.03 8.50 tow 0.000 0.001 0.00 0.005 
ih 0.15 >.00 tow 0.001 0.0006 0.0008 001 
uh 0.50 >.00 oo o.0001 O.0001 00M 0.0005 
‘ 0 ee ‘) ooo 0.00 0.00 ooot 
{ 0 0 i) 0.0001 0.0001 0.00015 0.om 
D (Lary ’ ber of 1 la * part air an sted fr 
revious equi, nts) 
CONDITIONS 
1. If quantit i art Bois increased | o%, failure rates of A deerea by Ww 
It desi tolera {Bis red 1b failure rates increase nh it 
B, 19%, B However, quantity of part A is reduced 1 and ¢t failur 
' 4 lation ' ‘ a | 
If the oltage rating of part C i alved ' st of all par ( ' 
However, failure rate { © inereases by a factor of 8 
|. Ten per t of part C fa ie | ‘ jual ber of additional pa 
A te fail 
Loss to t r (hed eael i a failur ' s $6.00 





EXNAMPLI 


EXPERIENCE WITH A NUMBER of Equipments indicates 
that the failure rate vs time characteristic for large num 
bers of a component part type generally takes the form 
shown in Fig. 5, where parts are replaced in the system 


immediately alter a tathure occurs. The plateau at the 


right in Fig. 5 is the result of replacing tailed compo 
nent parts, because these replaced parts generally have a 
higher probability of surviving to a specified time than 


“population” 


those which have been in the system longer avel 


age failure rate is the portion of the which 
fails during a specified time 


Tables | and Il 


and application of parts, using the 


illustrate the cconomucal selection 


principles previ 


ously described. Table | lists groups of typical compo 


nent parts, showing numbers used, purchase and re 


placement costs, and failure rates. (These are average 


failure rates per 1,000 hours for periods of 5,000, 10,000, 


20). 000, and 50,000 hours. They de pend on how the com 


ponent parts are applied in the mia the 


ol the ¢ 
Corporation located in Pomona, Calil., has discussed 


circuits on 


environmental conditions. k. Ek. Brewer onvall 





various methods of obtaining operating failure rates 
| 4 
lrom component part tatlure rate data.) Also shown 
Table Il. 
Component Applicable Equipment Life in Hearse (T)) 
Part Conditions 5,000 10,000 20,000 50.000 
4 lim 
f ! 
4 213 
is 
i $ 7 
Kw I 
i 245 
( o4 
‘ Lal 
f a 
‘ si 
D 14 s 150 ‘ ( $190 
j sl ¢ t ‘ ‘ s 1 - ‘ il 
‘ i ‘ 60.04 0.0 40.051 
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in this table are five assumed conditions that will gov 
ern the calculations of this example 

lable 
of Table 1, and indicates the optimum selection of parts 
\, b, and ¢ 
and 5 apply to all selections) 


like 


calculated from the following formula: 


I] shows the costs as worked out from the data 


under conditions | and % (conditions 4 
The cost of a part, neg 


lecting lactor 


interest, installation cost, and in 


spection COSt, 18 


P(N) +(P 4 / VINV(F)(T, 1,000) 


where 


purchase cost ol part 

number olf parts 

cost ol replacing failed part 
loss of customer when part fails 
1,000 hours 


total time CQUIPMENL Is ¢ x pected to operate 


average failure rate 


I hie 


this 


optimum solution is readily obtained by 


apply 


ing formula and 


imple arithmetic to the various 


possibilities \s shown in Table UL, the optimum 9 lec 


tion lor this ¢ sample is a combination of part \. (con 


ditions 2 and %) part I 


(condition 2), and part C., (con 


ditions Sand 2 


Thu 


), over an equipment life of 20,000 hours, 


results in an average cost of $0,037 per hour 


CONCLUSIONS 


lO MAKE IMPROVEMENTS in the reliability evaluations 


and procedures, it is necessary to have a continuous field 


surveillance program correlating laboratory and design 


procedures with actual field equipment and component 
part failures, Also, a constant watch must be kept on 
the quality control inspection of incoming component 
parts, to see if the part manufacturer is providing a 
reproducible product within the specified limits. This 
is necessary because the probable tolerance limits after 
a specified period of time depend on the probabl lim 
its at time zero and the probable aging characteristics 
of the parts. 

The first step in arriving at the best equipment for 
a particular requirement is a thorough knowledge of 
the economics, selection, application, and performance 
of component parts. Thereafter, reliability may be im- 
proved in several ways 


make 


with broader design tolerances 


Expending more engineering 


effort: may it possible to use Component parts 
This generally will de 
crease the purchase cost of the parts and improve the 
reliability of the equipment Reducing the number of 
the 


same time cut manufacturing costs. Higher reliability 


component parts may increase reliability and at 


may be achieved by increasing the number of compo- 
nents parts to allow the use of lower cost parts with 


broader tolerances. Likewise, the most economical re- 


sults may be realized by duplicating components or 


using periodic maintenance marginal testing methods, 
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International Activities 1n 
Insulation Temperature Classification 


J. BERBERICH 
FELLOW AITEI 


New synthetic materials with improved thermal 
stability have brought about a new approach 
to insulation classification by ‘accepted test and 
experience."’ The evolution of this new philos- 
ophy is reviewed with emphasis on its interna- 


tional aspects. 


NHI 


Standard 


PUBLICATION of the latest edition of 
No. | in 1957, 


Principles upon Which Temperature Limits Are 


ATER 


June entitled “General 


Based in the Rating of Electrical Equipment” attords an 


appropriate Opportunity to consider the international 


situation in the same area. The develonoment of a new 


YOY 
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Insulation Temperature Classification 


K. N. MATHES 
MEMBER AIEI 


approach to insulation classification in the United States 
has influenced international developments in this area. 
On the other hand, activities sponsored by the Interna- 
(LEC) 
S. progress. For example, the defini- 


tional Electrotechnical Commission have also 
contributed to U 
tions of the temperature classes in the new AIEE No, 1 
follow nearly word tor word the new LEC Publication 85 
which was circulated to the various national committees 
under the “six months rule” in May 1955 and issued 


early in 1957 under the title “Recommendations for the 


A special artic le recommended for publication by the AIRE Co-ordinating 
Committee No. 4 of the AIEEE Standards Committee 


L.. J. Berberich is with the 
Pa., and K. N. Mathes is 
tady, N. ¥ 


Westinghouse Electric Corp 
with the General Electric 


Fast Pittsburgh, 
Company, Schenec- 
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Classification of Materials for Insulation of Electrical 


Machinery and \pparatus in Relation to Their Ther- 
Ihe 


new 


definitions of the various 
IEC 


given in the second column of Table I 


mal Stability in Service.” 


insulation classes of the Publication 85 are 





Table I. Definitions of Temperature  Classes—IEC 


Publication 85 


Class and H 





ttest Spot 


Temperature Limit Definition 


Class Y Class Y insulation consists of materials or combina 

90 C tions of materials such as cotton, silk, and paper 
without impregnation. Other materials or combi 
nations of materials may be included in this class if 
by experience or accepted tests they can be shown 
to be capable of operation at Class Y temperatures 

Class A Class A insulation consists of materials or combina 

105C tions of materials such as cotton, silk, and paper 
when suitably impregnated or coated or when itm 
mersed in a dielectric liquid such as oil, Other ma 
terials or combinations of materials may be included 
in this class if by experience or accepted tests they 
can be shown to be capable of operation at Class A 
temperatures 

Class E Class FE insulation consists of materials or combina 

120 C tions of materials which by experience or accepted 
tests can be shown to be capable of operation at 
Class EF temperatures (materials possessing a degree 
of thermal stability allowing them to be operated at 
a temperature 15 centigrade degrees higher than 
Class A materials) 

Class B Class B insulation consists of materials or combina 

130 C tions of materials such as mica, glass fiber, asbestos, 
ote with suitable bonding substances. Other mate 
rials or combinations of materials, not mecessarily 
inorganic, may be included in this class, if by expe 
rience or accepted tests they can be shown to be 
capable of operation at Class B temperatures 

Class F Class F insulation consists of materials or combina 

155C tions of materials such as mica, glass fiber, asbestos 
with suitable bonding substances as well as other 
materials or combinations of materials, not necessar 
ily inorganic, which by experience or accepted tests 
can be shown to be capable of operation at Class 1 
temperatures (materials possessing a degree of ther 
mal stability allowing them to be operated at a 
temperature 25 centigrade degrees higher than Class 
B materials) 

Class H Class H insulation consists of materials such as sili 

130 C cone clastomer and combinations of materials such 
as mica, glass fiber, asbestos, etc., with suitable bond 
ing substances such as appropriate silicone resins 
Other materials or combinations of materials may be 
included in this class if by experience or accepted 
tests they can be shown to be capable of operation 
at Class H temperatures 

Class C Class C insulation consists of materials or combina 


Above 180 C tions of materials such as mica glass, and 
quarts with or without an inorganic binder. Other 
materials or combinations of materials may he in 
cluded in this class, if by experience or 
tests they can be shown to be 


porcelain 


accepted 
capable of 
above the Class H limit. Specific ma 
terials or combinations of materials in this class will 
have a temperature limit which is dependent 
their physical, chemical, and electrical properties 


ope ration 
at temperatures 


upon 





It should be observed that the definitions of the vari- 
ous insulation classes are no longer written around the 
words “organic” and “inorganic” as is the case with both 


AIEE No 


corresponding LEC document 


the 1954 edition of 1 and 1935 edition of the 


This change has been 
brought about by the advent of many new synthetic 
organic materials having thermal stabilities expected of 
Class B (130 C maximum hottest spot temperature) and 
even Class H (180 C) materials. 

It is remarkable that the basic philosophy of insula 
tion temperature classification introduced by ¢ id 
Steinmetz and B. G. Lamme in 1913! still persists, and 
that only minor modifications have been made until the 
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AIEE No. | and the 


show 


present time, The new editions of 


corresponding IEC document still traces ol this 
older philosophy but contain important changes which 
point the way toward the new philosophy designed to fit 
the present needs of the electrical industry. They might 
be referred to as transition documents, since they express 
the change from insulation temperature classification by 
definition to one by test and performance, They permit, 
lor example, the use of organic materials at Class B, o1 
even Class H temperatures, provided it can be shown by 
accepted test or experience that the material will meet 


ALE I 


vides some of the tools required to accomplish this re- 


the requirements of these classes No. | also pro- 
sult; namely, guides for the preparation of test proce 
dures for the thermal evaluation of materials, and sys- 
tems of materials as used in electrical equipment Un- 
fortunately, it will require time to develop these test 
procedures and even more time to obtain the thermal 


\ good 


start, however, has been made which has given lorm and 


aging data upon which the new method is based 


substance to the new philosophy. Important progress is 
expected in this area in the next decade. More details 
and the underlying principles are given in several other 
recent papers? *' on this subject 


Some understandable differences in the international 
and United States positions on the thermal classification 
of insulating materials have appeared during the de 
velopment ol these standards. It should be pointed out, 
however, that many of these differences have been re 
solved through a spirit of international compromise and 
co-operation that has been truly remarkable throughout 
the history of this important work, 


HISTORICAL BACKGROUND 


THE EARLIEST REFERENCE to the rating of electrical 


equipment in respect to thermal classification of insulat 
ing materials appears to have been made in the 1898 
\IEF 


Louis in the 


Transactions.” From. its beginning at St. 


U.S.A 
Milan (Italy) Conterence of 1906, the LEC has been con 


very 
in 1904, and particularly at the 
cerned with the problem of thermal classification of in 
sulating materials. While the first edition of IEC Publi- 
cation No, 34 was published in 1920, the definitions for 
the early insulation temperature classes were not added 
until the 1927 proof, and these first appeared in the 
1930 edition, AIEE No. | was also being deve loped at 


that time and first appeared as a separate formal docu 


ment in 1925. The definitions of the early te mperature 
classes, however, were already established on a firm basis 
since they formed part of the AIFF Standardization 


stimulus for 


Rules published in 1915, Much of the earl 
the advance in this area can be attributed to Steinmetz 
classic work led AIEEE 
Rules, later to AIEE No. |. To 


trace the history of insulation temperature classification, 


and Lamme whose first to the 


Standardization and 
one needs only to review the bibliography given in \p 
pendix If of the 1957 edition of AIEE No. | 


this bibliography emphasizes papers by 


Although 
American au 


thors mnportant contributions were also made by Brit 
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ish, German, French, Swedish, Swiss, Japanese, and 
other authors, thus demonstrating the true international 
character of this important field of standardization. 
During the first part of this century most industrial 
ived countries developed their own standards for the 
thermal classification of insulating materials, A table of 
definitions appears in the British Standards at least as 
1917 


used in the different countries including the United 


early as Phe definitions and temperature limits 


States varied considerably and evolved slowly as agree 
1930 edition ol 


$4 to the 1957 edition of IEC Publica 


ment was reached in the IEC trom the 
IkC Publication 
tion 85 

The beginnings of the new philosophy of insulation 
1930's when 


the eflects of time 


classification may be said to date back to the 


Montsinger® and others tried to relate 


and temperature to the properties, or more particularly 


to the life of insulating materials. This soon led to the 


well-known “8-degree rule” for oil-impregnated trans 


former insulation, which states that the rate of deterio 


ration is doubled flor every &-degree centigrade rise of 


temperature, Expressed in another manner, this means 


that the life of transformer insulation its halved fon 


every &-degree rise in temperature, This important find 
ing, though only approximately true, was soon applied to 
the loading of transformers when it was recognized that 
a short-time overload would not destroy the transformer, 


but merely reduce the normal life by an amount which 


could be computed from the temperature and time 


duration of the overload 

I hic procedure was later extended to other apparatus 
although not covered by formal standards 

Phis rule-of-thumb relationship between lite of in 
sulation and temperature was used in varying ways until 
1940's. It 


long since known, that the chemical reaction rate theory 


the late was then found, as the chemist had 
as exemplified by the classic Arrhenius equation may be 
applied to insulation aging. If it is postulated that in 
sulation deterioration approximates a first order chemi 
cal reaction rate, as has been shown to be true in many 
cases, the 


Arrhenius equation may be expressed as fol 


lows 
Deterioration Rat ie B/T (1) 


or, since lite Z. is reciprocally related to the rate of de 


terioration, life may be expressed as 

Life / 1’ B/T 

which may be converted to the logarithmic form or 

Log / Log A’ + B/1 (3) 


and B are 
of the 


where T is the absolute temperature, A, A’, 


constants determined by the activation energy 


particular reaction, the gas constant and the concentra 


tion of the reacting materials. Thus, equation 3 indi 


cates that if the logarithm of the life of insulation is 


plotted against the reciprocal of the absolute tempera 


ture, a straight line should result 
Phis relationship was confirmed, with lew exceptions, 


by data obtained on many materials. It was found, for 
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example, by Friedman and one of the authors’ that 
when the logarithm of the life of chlorinated diphenyl- 
impregnated paper capacitors is plotted against the re 
ciprocal of the absolute temperature, almost pertect 
straight lines resulted. The exceptions were found when 
the second and higher order reaction rates enter into 
aging phenomenon which sometimes take place at the 
higher temperatures. Extensive application of reaction 
rate theory to insulation deterioration was not mad 
This 
by two important general papers on this subject, the 
first by Dakin 


until relatively recently, was further stimulated 
which appeared in this country in 1948 
and the second by Mamlow® which appeared in Sweden 
in 1949. ‘This again points up the international chai 
contributions in this field 


the 


acter ol These two papers 


thoroughly review principles upon which the 
Arrhenius equation is based and show how they apply 
to the analysis of insulation deterioration data 

In the last few years, these principles have been incor 
porated into accelerated life tests which have formed 
the basis of procedures for determining the thermal 
rating of materials’? and systems of materials as they 
are used in various types of electrical equipment." 
Mhese procedures all require the obtaining of aging data 
under prescribed conditions and plotting the statisti 
cally analyzed data on a log-life versus reciprocal of the 
absolute temperature plot, Then, if it is established that 
the data form approximate straight lines on this type of 
plot, as often is the case, the line may be extrapolated 
with caution to a generally accepted standard life value 
and the corresponding temperature rating may be read 
from the plot. Thus, the approximate “rule of thumb” 
relations having no scientific basis, have now been al 
most entirely replaced by the more accurate relation 
based on the classic Arrhenius equation, It has also been 
only recently realized that the temperature-rise interval 
over which the insulation life is halved is not a constant, 
but increases with the temperature for a given material, 
provided a single reaction rate law is obeyed over the 
whole temperature range. 

Several years ago, it became apparent in both the 
United States and Europe that the temperature classes 
as defined in AIEE No. | IEC Publication 34 no 
longer met the needs of the electrical industry. The 


rapid and continuing developments, particularly in 


and 


polymer chemistry all over the world, led to extremely 
useful insulating materials the temperature limits of 
which were not adequately characterized by the defini 
tions in the earlier insulation temperature standards, In 
Europe particularly, the relative importance of mate 
rials in the economy and the need to get the most out 
of the available materials led to the suggestion for new 
Classes E (120 C) and F (155 C.) In addition, it was pro- 
posed that the classical definitions might be replaced by 
merely listing each kind of material in the appropriate 
class. Such a list appears as an appendix in LEC Publica 
tion 85, but is considered to be only a general guide to 
the selection of materials and its use is not mandatory. 
Chis change in point of view was initiated by the United 
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States** but found understanding and rapid acceptance 
by other countries for the 


IEC Publication 85: “ 


following reasons listed in 
(a) Many materials are available 
in a number of variants of differing thermal stability; 
(b) The thermal stability of some materials is affected by 
the way in which they are combined with other mate 
rials; (c) The suitability of some materials for use in a 
particular class depends upon the function which they 
will be called upon to fulfill.” 

\s a substitute for the mere listing of materials, a per 
formance classification “by experience or accepted test’ 
was agreed upon in IEC Publication 85, which was sub 
sequently also to appear in the 1957 edition of AIEI 
No. I. 


under way in Europe, in some instances following evalu 


Considerable experimental work is presently 


ation methods*"'® developed in the United States, The 
United States has accepted a 155 C class (Class F) first 
suggested in Europe but has not accepted 120 C class 
(Class E). The need tor evaluation test procedures tor 
materials and systems of materials has been recognized 
in AIEE No. | with two addenda which are: (1) AIEE 
ID, Guide the 
the 


lor for 


Test Procedures 
Thermal Evaluation of Electrical Insulating Mate 
rials; and (2) AIEE IE, Guide for the Preparation of 


Procedures the 


Preparation of 


for Thermal Evaluation of Insulation 
Systems for Electric Equipment. 
hese guides will be given consideration in United 
States proposals to the IEC at its next meeting to be 
held at Stockholm, Sweden, in 1958. 
AC TIVITIES IN 


THE UNITED STATES 


IN ORDER TO IMPLEMENT the new approach to the 
thermal classification of materials and the rating of elec- 
tric equipment, the necessary organization had to be de 
veloped. In this country, the AIEE has traditionally been 
concerned with the principles of rating electric equip 
ment and the thermal classification of insulating mate 
rials used in such equipment. The American Society fon 
‘Testing Materials (ASTM) has been concerned with test 
methods and specifications for materials. The American 
Standards Association (ASA) is the over-all co-ordinating 
and standardizing agency in the United States which 
approves national standards and appoints representa 
tives and advisers to serve on the various committees of 
the Ihe 


National Electrical Manufacturers Association develops 


International Electrotechnical Commission 
industry standards in the electrical area and contributes 
to international standardization in a number of ways. 
\s soon as it became apparent that action should be 
taken to carry out the new philosophy of insulation 
classification in this country, appropriate subcommittees 
and working groups were appointed within the existing 
AIEE Committee structure. The work of these groups 
has proceeded along two major lines. This includes the 
development of test procedures for (1) materials and 


wd 


simple combinations of materials,'” and (2) systems of 


materials as they are used in various types ol equipment. 
In the materials area, the work is being carried out by 
the AIEF 


Dielectrics Committee with 






assistance trom 
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ASTM. In the apparatus insulation systems area, work 


transtorme: 
the AIEI 


tee and Transformers Committee, respectively 


on motor and 


insulation systems is being 
carried out by Rotating Machinery Commit- 
\IEE Co-ordinating Committee No, 4 was organized 
to co-ordinate the work of these various groups and to 
incorporate the results of this work into AIEE No, | 
The AIEE No. |] 


provides the basic conc pts for the temperature classifi 


through its revision latest revision of 


cation of materials as well as for the temperature rating 


of insulation systems for accord 


electri equipment in 
AIEEE ID and II 


guides for the preparation of test procedures tor the 
thermal 


ance with new philosophy consists ol 


evaluation of materials as well as 


The 


ard recognizes that the life required of various types of 


insulation 
for insulation systems for electric equipment stand 
electrical equipment varies trom 20 years or more tor 
industrial equipment to only a few hours or even min 
Thus, 
the temperature rating of a particular piece of equip 


utes lor some military equip nt, such as mussiles 


ment insulated with a material of a given class of insula 
lite 


Thus, test procedures and the analysis of the results ac 


tion may vary greatly according to the required, 


cording to chemical rate theory provide the tools not 
only for classifying materials, but also for determining 
the temperature ratings ol various types ol equipment 
on an equivalent life basis 

The recently revised standard also suggests that reler 
ence be made to the insulation 


various temperature 


classes by the numerical value of the 


temperature in cle 
grees Centigrade rather than by the letter class designa 
tions.® The latter, however, are still listed as an alte 
nate which will probably disappear trom later revisions 
as the use of the former becomes generally accepted 
The recently proposed temperature classes lor materials 


Pable I 


are indicated in 





Table Il. Temperature Classes for Insulating 


Materials 


Temperature Class 


degrees ¢ Alternative Nomenclature 
90 Cla 0) 
105 Cla A 
140 Cla Bb 
155 Class fF 
1H0 Cla H 
OH) Cla 
Over 220 Cla ( 





It will be observed by comparing Tables I and IL that 
a new class which does not appear in the LEC Standard 
the 220 C class added to the Alk! 
Standard and that 120 C Class (Class E) which ap 


pears in the LEC Standard has been omitted in the con 


namely has been 


the 


responding United States Government document, It 
a temperature olf 220 C 
Class C in AIL! 
document as compared with 180 C in the [EC document 
A study of difter 


new 


will also be observed that ove! 


has been assigned to the former the 


the two documents will reveal other 


ences which might be summarized by saying the 
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philosophy of insulation classification is carried a step 
AIEE No. 1 


further in the 1957 edition of 








INTERNATIONAL ACTIVITIES 





Ir 1s BEYOND the intent and scope to discuss here the 


ways in which thermal classification is carried out in 


other countries or the interrelationship between inte! 


national technical and standardizing bodies, Tradi 


tionally, the rating of electric equipment and the classi 
fication of insulating materials has been considered in 
IEC 
\fter a lapse in 


Pechnical Committee 2 on Rotating Machinery 


activity during World War II, Subcom 


mittee 20 was formed at the 1951 IEC meeting in 
Estoril, Portugal, under a United Kingdom chairman 
and secretariat to carry out revision of Publication 34 


with co-operation from the then newly formed Techni 
1C-2¢ 


in March 1952 in London, England, and in September 


cal Committee 15 on Insulating Materials met 


1952 in Scheveningen, Holland, The new concept of in 
sulation classification as it was developing in the United 
States was first introduced into the international area by 


the United States delegation at the 195% meeting of the 


a) 


Commission held in Opatija, Yugoslavia. Some of the 
more important details of the revision were developed 
Technical 
1954. 


later 


at a special meeting of Subcommittee 2C of 
Committee 2 held in London, England, carly in 


Phe 


finalized at the regular meeting of the Commission held 


document incorporating the revision was 


in Philadelphia, Pa., in September 1954, This document 
was next submitted to the various national committees 
“Recommendations 


for final approval under the title 


Materials for the Insulation of 
Relation to 


and finally 


for the Classification of 


Electrical Machinery and 
DPhemw Thermal Stability 


in 1957 


\pparatus in 
in Service,” issued 


Recognizing the need tor test methods to determine 
the 1C-15 
established Working Group No, 7 on Thermal Stability 


thermal stability of insulating materials, 


at the 
assigned the task of developing test proce dures for evalu 


1954 meeting in Philadelphia, This group was 
ating the thermal stability of materials. The group met 
at Munich, Germany, during the meeting of the Com 
mission in 1956 and consideration was given by delegates 
of 12 nations to the various test procedures developed in 
the | 


issucd in the | 


Phe test procedure for enameled wire 
AIKE No 


studied by a number of nations and it is anticipated that 


nited States 


nited States as 57 is now being 


further progress will be made on this and other test pro 
cedures in 1958, when the group ts scheduled to meet in 
Stockholm at the next regular meeting of the Commis 


sion. Considerable interest has been stimulated in this 


work and contributions from a number of countries 


are being made and more can be expected in the future 


Committee TC-15 on Insulating Materials will meet 


in Stockholm during July 1958. It indicated 


has bec nh 


that subcommittee TC-2C will probably meet at the 
same time. Since considerable interest h been stimu 
lated, appreciable activity can be expected. With the 
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high degree of co-operation shown so far by a consider- 


able number of interested nations, progress is inevitable 
in this very important field of international standardiza- 


AND CONCLUSIONS 


SUMMARY 


\IEE No. | and the corresponding international docu- 
ment were revised during the 1954-57 period. The re- 
vised documents now permit the electrical industry to 
take better advantage of the many new synthetic mate 
rials with improved thermal stability which have be 
come available in recent years. These revisions were 
stimulated by a change in philosophy of insulation tem 
perature classification by definition in loose chemical 
terms to classification by test and performance. This new 
philosophy is carried a step further in the 1957 edition 
of AIEE No. |. The insulation evaluation procedures 
required to implement the new philosophy are being ac- 
tively developed both in this country and interna 
tionally. It is expected that insulation temperature 
standards will be a continued important activity in fu 
ture meetings of the LEC, especially in respect to imple- 
menting the new philosophy of insulation classification 
by the development of test procedures. Much work on 
an international basis is required to carry this monu 
mental task to its final conclusion, It appears certain 
that the necessary co-operation from many nations will 


be obtained to achieve this goal 
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The Trans-Canadian Microwave System 


S. BONNEVILLE 


HE SUBJECT of transcontinental telephone com- 
f prewrrscienin in Canada was recently reviewed in an 
article entitled, “Development of Transcontinental Com- 
munications in Canada,” by |. W. Noyes, G. Gaudet, and 
S. Bonneville, which appeared in AIEE Communications 
and Electronics, July 1956, and in which reference was 
made to the long-term relief plans of the Trans-Canada 
Telephone System. It was pointed out that this envisaged 
a coast-to-coast radio relay system carrying television and 
L carrier facilities. The construction of this system is now 
well advanced and is scheduled for completion in 1958 
It is the purpose of this article to review the features 
which have been adopted to meet our particular condi- 
tions. Spur route arrangements associated with the micro- 
wave system to provide telephone and television service 
along the route at points remote from the terminals 
were presented at the AIEE Summer General Meeting 
held recently in Montreal, Canada, in a paper entitled 
“Light Route Microwave Systeyns in Canada,” By A. J. 
Dinnin. 
In 1952, 


formed in order to provide and maintain satisfactory long 


the Trans-Canada Telephone System was 
distance facilities across Canada, and to establish uniform 
operating procedures which would speed the handling of 
long distance traffic. Although each administration pro- 
vides the plant and equipment required to furnish service 
in its own territory, the construction, operation, and 
maintenance of the Canadian Transcontinental micro- 
wave system is being undertaken by the Trans-Canada 
Telephone System. 

The total system mileage, including spurs, will be 
about 4,800 miles. There will be approximately 137 re- 
peater points on the main route. The Buffalo—Toronto 
Ottawa—Montreal section was placed in service in 1953. 
This was extended to Quebec City in 1954. The Toronto 
Winnipeg section was placed in service for television in 
September 1956 and for message service in Novembet 
1956. If the present construction schedule can be main- 
tained, the entire system will be completed in the year 
1958. 


In order to meet acceptable objectives for distances up 


to 4,000 miles and at the same time provide large blocks 
of telephone circuits and several television circuits, it was 
decided to use Northern Electric TD-2 microwave equip- 
ment. This is a high capacity system designed by the Bell 
Telephone Laboratories to meet high over-all standards. 
This equipment operates in the common carrier 4,000 me 
band. 

The system has a capacity of six radio channels in each 
Each 


vision programs or 600 telephone circuits. One two-way 


direction. two-way channel will handle two tele 


channel of the six is normally reserved for protection. 
Thus, a fully loaded system would have five working 
Bonneville 
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channels with a capacity of 3,000 telephone circuits or 


five two-way television channels or a combination of 
both. However, aseach channel has an eflective baseband 
width of approximately LO mc, and as a television pro- 
gram only occupies a 4-me bandwadth, it is possible under 
certain conditions to carry a television program and a 
moderate number of telephone circuits on the same chan- 
nel simultaneously, the controlling factor being the noise 


This 
known as “double decking” and will be employed initially 


appearing in the telephone circuits process 1s 
on several sections of the transcontinental system 

By using regular and slot trequencies, the TD-2 Sys- 
\lso, the 7D-2 
System, by employing one protection channel for five 


tem makes efhcient use of the spectrum 
working channels, assures a high usage of the channel 
capacity. 

Studies made during the initial planning stages of the 
transcontinental system disclosed that originally there 
would be a requirement for the provision of transmission 
facilities for a television program and a limited number 
of telephone circuits. When one considered the great dis- 
tance involved, it soon became apparent that some sim- 
plification of the existing TD-2 System would be required 
if the first costs of the system were to be kept to a reason- 
able figure. Several possibilities were apparent: (1) the use 
of a single antenna for transmitting and receiving, (2) the 
combining of the telephone and television on a single 
channel, (3) a simplified switching arrangement, and (4) 
a simplified power plant, 

The first three 
are being used initially on several sections of the trans 


These arrangements have been adopted 


continental system whereas the last one will be used on 
the over-all system 

The growing use of radar lor defense, aeronautical, and 
meteorological purposes has necessitated serious consid 
eration being given to possible interference to our micro- 
wave systems. Although the band in which these systems 
operate is outside that used by the telephone common 
carriers, side mode and harmonic radiation results in in 
terference in the common carrier bands. 

The National Research Ottawa the 
Bell Telephone Laboratories in the United States have 


Council in and 


carried out extensive tests to determine the extent of the 


interference problem. These tests, although not com- 


pleted, indicate that a serious problem may exist unless 


means are taken to suppress radiation outside the fre- 


quency band allocated for radar operation 


Ihe Canadian Transcontinental Microwave Sys- 
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Video Testing Techniques 


in Television Broadcasting 


A. STE-MARIE 


A discussion is presented of the practical effects 

on signal degradation of the parameters in a 

video transmission system. An attempt is made 

to establish their true significance and correla- 

tion. New video testing techniques have been 

established for improved and simplified methods 
of specification and measurement. 


PELEVISION video transmission system is basi 
cally «a wavelorm transmission system. The prime 
objective is the preservation of the wavelorms of 

signals on then yourney from the camera to the home 
receive 

It is inevitable that some distortion of the signal will 
occur in any practical ansmission path, The amount of 
distortion which is permissible is based not on physical 
measurements alone, but on viewing tests by critical 
observers. Those physically measurable characteristics 
in which large variations cause no detectable difference 
in the quality of the received picture may be permitted 
large tolerance, while those to which the picture quality 
is particularly sensitive are permitted only small tol 
cTrances 

Phe following transmission parameters are usually 


taken into consideration 


Amplitude versus frequency characterist 


2. Phase-delay versus frequency characteristic. 


» Transient re spore 


1. Diflerential gain and phrase 


Although a substantial amount of eflort has been 
devoted to determining the ctlects of these transmission 
factors on picture quality, especially in color transmis 
sion, much more work IS required belore the true sig 
nificance Of cach parameter is known as well as estab 
lishing rdequat correlation between them. More com 
plete porlormance specifications are urgently needed 
for monochrome television systems and components 

New video testing techniques have been developed 
to meet the challenge although they are sull by and 
lunge incomplete and, in many imstances lacking in the 
required degree of accuracy 

About two years ago, the tolerances in the FCC color 
television standards were tentatively divided as tollows 
60°), tor the transmitter equipment, 20°, tor the studio 
equipment, and 20°) tor the studio-to-transmitter link 
At that time, no relerence was made to the intercity 
network tacilities 

Several industry committees, including those of the 


Institute of Radio Engineers (IRE), Electrical Indus 
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tries Association (EIC, formerly RE TMA) and Cana- 
dian Radio Technical Planning Board, have been in 
vestigating this problem further, but progress has been 
slow to date. These same committees are also active in 
analyzing test equipment requirements and testing pro- 


cedures. 


AMPLITUDE FREQUENCY 


DHE AMPLITUDE VS FREQUENCY response ol a video 
transmission system is a measure of the ability of the 
system to reproduce detail in the horizontal direction. 
It can be shown, assuming an ideal phase characteristic, 
that the maximum steepness of transitions in the ple 
ture and, therefore, picture sharpness is a function of 
the integral of the amplitude vs frequency response of 
the system, Le., the area under the curve 

Picture quality is not appreciably aflected by varia- 
tions of the shape of the amplitude vs frequency char 
acteristic in the vicinity of the cut-ofl frequency, as long 
as the average rate of change in this trequency range is 
not altered. However, in the substantially flat part of 
the amplitude characteristic, comparatively small vari- 
ations with frequency cause echo effects in the picture. 

In color television, tests have indicated that critical 
observers would rate one or two db amplitude varia 


tions in the region of the color subcarrier, with respect 


to low frequency components, as “impairment to pic- 


ture but not objectionable.” Even smaller tolerances 
must be used at low frequencies to keep smearing and 
streaking down to a tolerable level for both mono- 
chrome and color transmissions 

It is generally advisable to use a reduced input voltage 
for frequency response measurements, in order to pre 
vent overload conditions or other nonlinearities in the 
equipment under test from interfering with the meas 
urement 

Special care must be taken when checking systems 
and/or components exhibiting peaks in the frequency 


response, 


Sine-Wave Oscillators. Point to-point sine-wave testing 
is by far the simplest and possibly the most precise 
method of measurement, It possesses the added advan 
tage of providing for a complete coverage of the video 
frequency band. 

However, it is a time-consuming process and one that 
A special article recommended tor publication by the AIEE Television 
md Aural Broadcasting Systems Committee 


\. Ste-Marie is with the Canadian Broadcasting Corporation, Montreal 
Ou Canada 


Ihe author wishes to thank J. E. Hayes and J. Carlisie for their en 
couragement and valuable assistance, and R. Fournier for his contribution 
in assembling the test data and preparing the slides for this article 
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Fig. 1. Multiburst test signal. The sine-wave 
test frequencies are: 0.5, 1.5, 2.0, 3.0, 3.6, 


and 4.2 me. cal video channel. 


cannot readily be used to check the performance of sys- 


tems containing keyed clampers 


Multiburst Generators, The multifrequency burst gen 
erator (better known as the multiburst generator) pro 
duces a series of equal amplitude bursts of sine wave 
of various frequencies, usually extending trom 0.5 me 
to 6.0 me. In addition, the output wavelorm includes 
syne and blanking pulses and a white bar signal (Fig. 1). 

For quick checks, discrete sine-wave bursts of known 
frequencies are usually sufficient to show at a glance 
the general nature of the amplitude vs frequency chan 
acteristic. Test results are easy to tabulate and report. 
Ihe test signal includes syne and blanking pulses and, 
therefore, will pass in the normal manner through the 
various television components and circuits. 

Phe multiburst test signal is especially well suited 
for routine checks on systems. For this reason, it has 


been recommended tor television network tests by the 


Joint Television Network Committees, grouping the 
Canadian Broadcasting Corporation, the Trans-Canada 
Pelephone System, and the Canadian National and Ca 
) 


nadian Pacific Telegraphs (Fig. 2) 


Sweep Generators, Sweep generators provide a continu 
ous display of the amplitude vs frequency response of 
the circuit under test. Sync and blanking pulses can 
readily be added to the swept sine-wave output of the 
generators. Combined with fixed-frequency markers, this 
test signal is as convenient as the multiburst test signal 


and com 


from the standpoint of tabulating, reporting 


Fig. 4. Sweep generator ovtput waveform 
{10 fixed frequency markers, 1 mc apart). 
1957 
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Fig. 2. Typical test result using the multi- 
burst test signal. Circuit under test is the lo- 


Fig. 5. Typical equipment test result. Equip- 
ment under test: stabilizing amplifier. 


Fig. 3. Sweep generator output waveform. 
Single variable frequency marker is barely 


visible as small pip near top right corner 


paring results. Swept signals are especially well suited 
for equipment and system alignment including equal 
iver adjustments, over-all studio system tests as well as 
routine checks on all video circuits (Figs. 3 to 6 inclu 


SiVe). 


PHASE-DELAY 


IN TELEVISION TRANSMISSION SYSTEMS, the times of 


transmission of all frequencies in the video spectrum 


should be substantially equal. The transmission time 


over a system is known as the phase-delay or envelope 
delay and is expressed mathematically as the first deriva 
tive of the phase shift with respect to the frequency. I 
the phase is measured in radians and the frequency in 
radians per second, the phase-delay will be in seconds 
The time of transmission of a single frequency wave 
through a system is called the absolute phase-delay o1 
envelope delay of the system at that frequency, but it ts 
not usually possible or necessary to measure this, The 
quantity that is of importance is the difference in phase 
delay or envelope delay between signal components of 
different frequencies 
distortion in television 


In discussing phase-delay 


transmission systems, we must differentiate between the 
parts of the [requency spectrum in which the distortion 
occur®rs 

In the televised picture of a thin vertical line, for 
example, phase-delay distortion at the higher frequen 
cies would be revealed by a displacement of the edges 


of the line and by one or more dispiaced images com 


Fig. 6. Typical system test result. Circuit un- 


der test: over-all studio facility. 
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Fig. 7. Sine-squared pulse thalf amplitude 
duration: 0.125 microsecond). 


monly referred to as ringing. But with a wider object, 
only its edges would be affected by phase-delay distor 
tion at the higher frequencies, 

Constant phase-delay in a transmission system gives 
the best transient response possible for a given ampli 
tude response. Delay distortion at the higher frequen 
cies will also be accompanied by a corresponding de- 
crease in the rate of rise of the Wansient response with 
a consequent loss in picture sharpness due to blurring 
of sharp edges. 

\ phase-delay distortion of 0.1 microsecond (sec) 
of the higher trequency components in a television sig 
nal is readily apparent, and in actual practice, the phase 
delay distortion at the higher frequencies should not 
be allowed to exceed approximately +0.5 jsec. Phase 
delay distortions at the middle frequencies, from about 
200 ke upwards, affect the definition of a picture mark 
edly, This type of distortion is better known as smear- 
ing; the impairment is a blurring of the vertical edges 
of objects in the televised scene and the whole picture 
looks as if it had been smeared along the horizontal 
AXIS 

Finally, phase-delay distortions at the lower frequen 
cies, from about 15 ke to approximately 200 ke, result 
in the most objectionable type of picture impairment 
known as streaking. 

It is quite certain that small delay distortions in the 
low and middle trequency band affect picture quality 
markedly, whereas they become of less importance as 
the upper frequency limit of the system is approached 
Consequently, narrow tolerances should be placed on 
delay distortions in the low and middle trequency range. 

In color television the subject of phase-delay distor 
tion assumes additional importance because (1) mis 
registration of the luminance and chrominance signals 
in the reproduced color picture is an evident detect, (2) 
in receiving the color transmission on a monochrome 
receiver the compatibility will be impaired if the pat 
tern resulting from the chrominance signals is not coin 
cident with the corresponding luminance signal, and 
(3) abrupt delay variations occurring over rather small 
frequency increments in the upper portion of the video 
band can causes shifts in phase between various color 
components creating hue shifts. 

It is dificult to measure relative phase delay to the 


required degree of accuracy Most known methods of 
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Fig. 8. Sine-squared pulse thalf amplitude 
duration: 0.250 microsecond). 


Fig. 9. Complete test signal combining the 
sine-squared pulse and the white bar. 


measurement apply only to the frequency range extend- 
ing from approximately 500 kc upward. Phase-delay 
distortions occurring in the range from 15 ke to approx- 
imately 500 ke, cannot be measured conveniently at this 
time. This is indeed unfortunate since these distortions 
will cause impairments to the picture which are most 
objectionable in monochrome as well as in color trans- 


mission, 


TRANSIENT RESPONSE 

THE AMPLITUDE-FREQUENCY RESPONSE Of a mono- 
chrome system is generally maintained fairly constant 
in order to assure a reasonable phase characteristic 
rather than to avoid a loss in picture detail. Although 
more important, the phase-frequency characteristic 
alone is not a complete measure of the waveform trans- 
mission capabilities of a system. 

A television transmission system is basically a wave- 
form transmission system, i.e., a system in which it is 
important to preserve the waveforms of signals. ‘Trans- 
mission performance is better expressed by the wave- 
form responses to suitably chosen test signals because 
they can more directly be related to picture quality, 
even though, from a mathematical point of view the 
steady-state (amplitude and phase) and wavetorm re 
sponses are equivalent in that a full knowledge of 
cither enables the other to be calculated, Square-wave 
testing was introduced early in television transmission 
work, Among the pioneers of waveform testing in tele- 
vision were Puckle in 1935 and Bedford and Fredendall 
in 1939 and 1942. However, progress has been slow 
and waveform testing and specifying has not yet be- 
come common at least on this side of the Atlantic. 


Sine-Squared Pulses. In the recent years, sine-squared 
pulses have been substituted for square-waves. A sine- 
squared pulse has the property of containing relatively 


large amplitude components of frequency up to a cer- 


tain frequency, and only small components of almost 
negligible amplitude above that frequency. If the half- 
amplitude duration of the pulse is equal to i, the 
response is down 6 db at a frequency f. Further, the 
frequency spectrum is zero at 2f. For example, if f is 
chosen as 4 mc (the nominal television bandwidth) the 
corresponding half-amplitude duration is 0.125 sec. 
Che spectral response of this pulse is 6 db down at 4 mc 
and is 0 at 8 me (Fig. 7). 
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Fig. 10. Response of a video local channel Fig. 11. 
to the 4-mc sine-squared pulse. 


An ideal square-wave, intended for testing a system 


over the upper part of the frequency range, generally 


produces a waveform response which includes a sub 


information 
effect 


stantial amount ol irrelevant tending to 


obscure the relevant. The is minimized by using 


a sine-squared pulse, having an amplitude-frequency 


spectrum which falls away as rapidly as possible above 
the nominal upper cut off frequency ol the system unde 


test. Furthermore, if the half-amplitude duration of the 


pulse is made 1/f or 0.25 sec, its spectrum is down 6 db 


at 2 me and is 0 at 4 me (Figs. 8 and 


he particular merit of the latter pulse is that it is 
capable of being transmitted without distortion through 
an ideal low-pass system with an upper cut-off frequency 


of 4 me. In other words, the response of a typical 4-me 


television system to this pulse contains practically no 
irrelevant information, It is then especially well suited 


for routine tests on such systems. However, these test 


waveforms and others can be used to advantage only il 


adequate correlation has been established between 


wavelorm response characteristics on the one hand and 
Ideally, the 


any component or part of a 


picture quality on the other performance 


specifications fon system 
should be based on subjective picture appraisal dete) 
minations of the maximum amount of waveform distor 
tion tolerable a complete television system and sub 
sequent allocation of fractions of this amount to each 
due attention must be 


link. In actual practice, given to 
yg 


known to be attainable with 
Once the 


agreed upon 


results some regard to 


economy performance specifications are 
wavelorm responses can be evaluated at 
masks can be devised 


a glance. Suitable oscilloscope 


for this purpose 


(Amongst the features of sine-squared pulse responses 
usually specified are the maximum allowable half-am 
plitude duration and the maximum tolerable overshoots 
undershoots, (Figs. 10 to 12 


and leading and trailing 


inclusive), 

Although waveform techniques are remarkably sim 
ple and meaningful, there remains a serious drawback 
Should the fall 


specified, it usually becomes necessary to revert to steady 


transient response outside the limits 


state measurements in order to secure quantitive data 


on the amount of amplitude and phase distortion 


present. ‘| his is so, mainly because, in the present status 
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Response of the same video local 
channel to the 2-mc pulse. 


Fig. 12. Amplitude 
video local channel 


response of the same 


Marker set at 4.2 me 


of the art, components and systems are specified 


throughout the industry in terms of steady-state re 


sponses and alignment procedures are based on this 
| e | 


more conventional approach, However, the newly cde 


veloped wavelorm-synthetizing and wavelorm-correct 


ing networks of the “time equalizer” and other types 


will allow one to operate directly on the wavelorm 


i¢ sportise 


Window 
line 


held 
‘for checking the low 


Test Signal. Rectangular pulses, at and 


rates, are now in common use 


frequency transient response ol television components 


and systems. A typical test signal is the “window” sig 


nal, so-called because it produces a white window on a 


dark background whe ni displayed on a picture monitol 


: 


(Fig. 13) 


Originally developed to help locate streaking, th 


“window” test signal will provide a ready measure ol 


the transmission perlormance at the lower end of the 


video spectrum. It is an extremely useful tool in tele 
vision transmission work, especially in view of the lack 
ot suitable methods of measurement of the amplitude 
and phase responses in that portion of the video spe 


trum 


blank 
used to check the 


The “window” test signal embodies syne and 


ing pulses and, therefore, can be ovel 


all, as well as any part of the television system 


\s pointed out earlier, streaking is caused by trans 


irregularities in the 
200 ke 


ol the ‘ 


miussion lrequency region up to 


about and will, theretore, be detected by the use 


window” signal, Streaking is a typical television 
picture detect that affects almost equally both color and 


black 


Distortions 


and-white signal transmission 


that cause streaking can occur in any 


part ol the transmission system from the camera to the 
television receiver. Prevention olf these defects requires 


very close control transmission characteristics in the 


lower frequency portion of the video band (Fig. 14) 


\ 5-<legree phase shift or | usec delay at the tunda 


mental frequency will cause a tilt of approximately 


24% in the “window” test signal corresponding to an 


intolerable amount of streaking in the transmitted pic 


ture 
\s a matter of fact, a 5°, tilt will result in distortion 


readily noticed during normal picture transmission, and 
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Fig. 13. Window generator output waveform. 





defects corresponding to as little as 2% tilt may be 


detectable under certain conditions. 


DIFFERENTIAL GAIN AND DIFFERENTIAL PHASE 


THE FOLLOWING DEFINITIONS have been extracted from 
the IRE Standards on ‘Television; definitions of Tele- 


vision Signal Measurements ‘Terms, 1955 


Differential Gain: In a video transmission system, the 
difference in the gain of the system for a small high- 
frequency sine-wave signal at two stated levels of a low- 


frequency signal on which it is superimposed. 


Differential Phase: In a video transmission system, the 
difference in phase shilt through the system for a small 
high-frequency sine-wave signal at two stated levels of 
a low-frequency signal on which it is superimposed, 

The term “level” is used here to define a specified 
position on an amplitude scale applied to a signal wave- 
form, If the foregoing definitions are accepted, it is re- 
dundant to speak of differential gain distortion or dif 
ferential phase distortion, inasmuch as differential gain 
or differential phase is distortion, Both differential gain 
and differential phase are zero for an ideal transmission 
circuit. In monochrome television, differential phase 
has little significance if any. Differential gain, on the 
other hand, is a measure of the departure from linearity 
ol the transter characteristic of the transmission system. 
In severe cases of differential gain this form ol distortion 
will result in either white compression or black com- 
pression or a combination of both, Small amounts of 
differential gain have but little eflect on picture quality. 

In color television transmission, it is an entirely dil 
ferent story, Because the transmitted luminance com 
ponent and the chrominance components should be in 
dependent of cach other, it is evident that the chromi 
nance components must not be affected by the lumi- 
nance 

Otherwise, for example, as an actress walked from 
the dimly lighted edge of a scene to the brightly lighted 
center, the color of her dress would change strangely. 

The color subcarrier signal component being trans 
mitted by adding it to the luminance or monochrome 
component, it follows that the average luminance level 


determines the a-c axis of the subcarrier 


I herefore, the desired independence of chrominance 
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Fig. 14. Example of negative streaking. 





Fig. 15. Output of stairstep generator. 





and luminance signals means that the change of gain 
of the subcarrier as a function of signal level, as well as 
the change of phase, should be zero, In other words, the 
differential gain and the differential phase should both 
be zero. Differential gain will cause a change in satura- 
tion of the colors whereas differential phase will be re- 
sponsible for a change in hue. Of the two types of dis- 
tortion, the latter obviously is the more objectionable. 
The average viewer is usually critical of hue shifts, 
especially when flesh tones and objects of readily identi- 
fied colors are being reproduced. It is well known that 
a phase shift of about +5 degrees at the color subcarrier 
frequency is readily detectable. 

The definitions presented for differential gain and 
differential phase contain within themselves a sugges- 
tion as to a basic measurement technique. Differential 
gain and phase can be measured with the aid of a test 
signal having two essential components, a low trequency 
“exploratory” signal of sufficient amplitude to explore 
the entire amplitude range of the system, plus a high- 
frequency sine wave of relatively small amplitude su- 
perimposed on the exploratory signal. The test signal 
should preferably be a synthetic television signal, con- 
taining synchronizing and blanking pulses, which can 
be passed through all normal transmission circuits, 
(Fig. 15). 

For differential gain measurements, the output of the 
equipment under test is applied to an oscilloscope scan- 
ning at half the line frequency and through a high pass 
filter which will remove the low-frequency exploratory 
signal and leave the subcarrier oscillations (Figs. 16 
and 17) 

\t this time, it would do to stress an apparent de- 
ficiency in the definitions of differential gain and dif- 
ferential phase quoted earlier. As will be remembered, 
the definitions refer to the difference in gain and phase 
of the system for a small high-frequency sine wave signal 
at two stated levels of a low-frequency signal on which 
it is superimposed, Whatever these two stated levels are, 
say blanking and reference white levels, the measured 
amounts of differential gain and differential phase at 
these two levels may yield an incomplete and inaccurate 
picture of the transmission performance of the circuit 
under test. As a matter of fact, it can be shown that 
under certain conditions, relatively small amounts of 


differential gain and differential phase can be measured 
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Fig. 16. This is the signal pattern of Fig. 15 Fig. 17. This display 
gain measurements. Differential gain is ap- 


after having passed through a high-pass 
filter. proximately 33% 


between two stated levels of the low-frequency signal 
while it is evident that large amounts of differential gain 
and differential phase actually exist when the over-all 
amplitude range of the picture signal is taken into con 
sideration (Fig. 18). 

rhe following alternate definitions are recommended 


Differential Gain: In a video transmission system, “dif 
ferential gain” is the maximum difference in gain of the 
system for a small amplitude high-frequency sine wave, 
the a-c axis of which is varied from blanking to peak 
white level by means of a low-frequency exploratory 


signal on which it is superimposed, 


Differential Phase: In a video transmission system, “dif 
ferential phase” is the maximum difference in phase 
shift through the system for a small amplitude high 
frequency sine-wave the a-c axis of which is varied from 


blanking to peak-white level by means of a low-fre 


quency exploratory signal on which it is superimposed. 


Differential phase can be measured by means of a 
high-pass filter coupled to a synchronous detector, in 
which the phase of the subcarrier component of the test 
signal is compared with that of a continuous reference 
subcarrier signal. A cathode-ray oscilloscope can be used 
as a null indicator at the detector output, and phase 
differences between the unknown and the reference sub 
carrier can be measured with a calibrated phase shifter 
The reference subcarrier is usually extracted trom the 


test signal itself. 


CALIBRATION OF TEST EOUIPMENT 


THE NEED FOR ADEQUATE CALIBRATION ol the test 
equipment cannot be too strongly emphasized 

Volumeters and oscilloscopes must be checked for 
voltage calibration. This may be done conveniently 
using a suitable substandard volumeter, specified to the 
required order of accuracy 

More important still is the calibration of the ampli- 
tude vs frequency response of the oscilloscope 

A uselul device for the calibration of oscilloscopes is 
the Western Electric type 70B transmission measuring 
set. It is a thermocouple-operated power measuring 
meter designed to operate in the frequency range trom 
direct current to 10 mc. The accuracy in terms of abso 
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(white compression). 


illustrates differential Fig. 18. Typical oscilloscopic signal display 


when both white and black compression are 
present. 


lute powe expected at 0 db on the meter scale is ©0.1 
db, whereas the differential accuracy over the entire 
frequency range is within +0.1 db. 

Such an instrument not only is extremely useful for 
the calibration of oscilloscopes, but also will permit 
making direct point-to-point measurements on individ 
ual amplifiers, equalizers, cables, and other system com 
ponents whenever a higher degree of accuracy may be 
required, 

The frequency calibration of multiburst generators, 
sweep generators, and sine-wave oscillators should be 
checked with adequate care. One will understand that 
test results can hardly be correlated if the test tre 
quencies cannot be ascertained within reasonable limits. 
Frequency calibration usually can be performed to a 
sufhcient degree of accuracy without recourse to ex 
pensive and bulky lrequency measuring equipment 

Oscilloscopes used lor wavelorm testing especially 
sine-squared pulse measurements must be carefully cali 
brated along the time axis. Marker generators used for 


this purpose should prelerably be crystal controlled 
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Electric Analog Circuits for Exact 


Economic Dispatch 


R. B. SHIPLEY 


FELLOW 


determine generation 


| NFORMATION NEEDED to 


schedules is similar to that used tor an a-c network 


analyzer load flow study except that incremental cost 
data is used instead of generator schedules. 

The circuits give the generator power schedules that 
result in minimum fuel cost and the generator reactive 


i qpurire mice 


that maintain preassigned generator bus 


voltages. The incremental cost of power delivered to any 


bus on the system can be determined 


Furthermore, any 
system conditions that can be determined trom a conven- 


tional a-«< network analyzer load-flow study also can be 


determined trom this circuit. 

The actual power transmission system 1s represented 
in miniature, Changes in the transmission system can be 
made similarly to the way that they are made on the a- 


network analyzer cost can be 


\ny 
load power factor can be changed at any time 


\ change in fuel intro 


duced by changing a transformer ratio load on any 


The cu 


cuits are adaptable for manual or automat operauion, 


equations 


describe the conditions that must exist on the power 


system to supply the loads at minimum fuel cost Equa 


tion | describes the conditions that exist on the network 


when the loads are supplied by some given generation 


schedule. This equation Is always solved in some form 


when any computing device performs a load-flow study. 
Its solution also exists on the actual power system, Equa 


tion describes the conditions that exist between the 
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Fig. 1. Essentials of computing circuit for the economic dispatch problem 
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real components of bus currents when the loads are sup- 
plied at minimum generation cost. This equation does 
not describe the quadrature components of currents. 
These components generally are closely related to bus 
voltage and are dictated by operating requirements rather 
than maximum fuel economy. 

Phe a-c network analyzer solves equation | in such a 
manner that all of the quantities used in the equation 
exist in measurable form when the analyzer is brought 
load-flow 


into balance, Certain quantities needed in 


equation 2 are available on the network analyzer, but the 
RI, product is a derivative which present analog com 
puters have only approximated, It is the invention of 
static electric analog circuits to give this product directly 
that enables the economic dispatch problem to be solved 
completely and exactly 

Equation | describes how the power system performs 
under load-flow conditions. Because this information is 
desired, the circuits must solve equation |. Close exami- 
nation of equation 2, with minor changes in the grouping 
that 


Some of the circuits are adaptable for manual operation 


of variables, will indicate several circuits solve it. 


whereas others lend themselves to automatic operation. 


Observe that the term 2K in equation 2 can be ob- 


tained as follows 
Z+ 7° 2R (3) 


Z describes the load-flow 


transmission system, and for 
purposes it can be adequately represented by the use of 
a miniature model, Z* is the conjugate of Z, and can be 
represented by another model in which the conjugate of 
the transmission system is used. The 


each element ol 


term 2R7/, is the real part of the equation 
(7 + 


Z*)1=Z1+Z°1 (4) 


Phe term Z/ describes the voltage drops that exist on 
the power system when carrying the bus currents /, Thus, 
equation 4 permits the synthesis of circuits that describe 
the power system under load-flow and also yield the 2RJ, 
product in measurable form, 

Rearranging equation 2 gives 


( / cal 


— a 2KT) (5) 
Note that equation 5 is a voltage restraint equation. If 
the circuit is designed to follow this equation as applied 
to the generating stations, then the system can operate 
only in economic balance, The essentials of the comput- 
ing circuit for the economic dispatch problem are shown 
in Fig. | 
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Radio Frequency Spectrum Management 


C. M. 


HERE ARE ABOUT 48,000 radio stations in service 
i in Canada. This is five in 
existence in 1948. Canada is the third or fourth greatest 


times as many as were 
user of radio among the countries of the world 

Iwo of the basic philosophies of spectrum manage 
ment are: (1) to restrict the type of service tor which the 
use of radio is permitted and, thus, restrict the demand 
to fit the spectrum; and (2) to permit the use of radio for 
any communication requirement which cannot be rea 
sonably and economically satisfied by other means. It is 
the latter philosophy which the Department of Transport 
endeavors to follow. The spectrum is limited—some way 
must be found to accommodate the increasing number 
of radio stations, Canada believes that the solution lies 
in the advances being made in new techniques which 
provide opportunities for greater utilization of the 
spec trum as spec trum loading increases 

The 
minimum technical standards governing those character- 


International Telecommunications Union sets 
istics of radio transmitting stations which affect frequency 
spectrum utilization. In the main, these standards are 
designed to take care of the effect of radio emissions of 
one state upon another. 

However, most countries set standards for themselves 
which are higher than those of the International Tele 
communications Union and which are designed for spec 
trum economy not only with regard to the international 
picture, but also with regard to special domestic prob 
lems 

In Canada, this is done by the development of technical 
specifications governing the suitability of radio equip 
ment for licensing for various services. The specifications 
are intended to represent a technical level of excellence 
which is reasonable in the present state of the art 

They are of four general types: (1) those designed for 
standardization of techniques or methods, where com 
patibility of radio stations in a like service is important; 
(2) those governing technical factors which have an effect 
upon spectrum management or frequency economy; (3) 
those which in addition to the second point also govern 
the reliability of radio equipment to be used for satety 
services, such as aeronautical mobile and maritime mo 
(4) 
mainly services or applications not already covered by 


bile; and fact-finding specifications which cover 
detailed specifications of the type previously mentioned. 
It is believed that the aeronautical world will have to 
find its own solution for additional spectrum space by the 
use of single sideband radiotelephone techniques and the 
rechanneling of its bands to provide for more frequency 
channels, It is considered that an attempt to obtain more 
high-frequency spectrum space would be unsuccessful. 


Because of fixed serviee congestion on high trequencies, 


it is possible that at the next conference of the Inter 
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national Telecommunications Union there will be a 


drive to allot priorities tor frequencies of this order. It is 
felt that will 


sideband tec hniques 


circuits have to take advantage olf single 
Many ol 


have to be transferred to much higher frequencies 


the shorter circuits will 

If the ionospheric scatter technique is to be used, ex 
tensive portions ol the 30- to 50-mc band will have to be 
cleared and it is of some concern to the De partir ne that 
the displacement problem, te., the large number of sers 
Ices which will have to be moved in this cle aring process, 
dloes not scem to be fully understood by those who are 
supporting extensive use ol ionospheric scatter 

Vhere are no bands allocated tor the tropospheric tech 
Table 
which is rarely used in Canada 
ol 


tropospheric scatter, al suitable equipment can be de 


nique in the Atlantic City There is a band be 
tween 4,200 and 5,000 me 
and this would seem appropriate for the use 
veloped. The problems of both tropospheric scatter and 
ionospheric scatter will be gone into very sertously at the 
International Telecom 


forthcoming conference of the 


munications Union in 1959 

Phe point is made that it is always necessary to con 
sider the spectrum: utilization problems when considering 
a new technique 

Phere is, as yet, no international agreement on the use 
of very-high-frequency channels (vhf) although a group 
of countries in Europe are attempting to advance the 
mobile vhf service 
that a 
ol vht channels should be 


idea ot an international maritime 


Phe Canadian administration believes certain 


minimum number laid down 
whereby ships of any nationality can obtain service at 
any port anywhere in the world for: (1) emergency and 
calling, (2) port operations, (3) public correspondence, 
and (4) intership working 

It may be the not too distant future for 


necessary in 


applicants, particularly those proposing complex sys 
tems, to avail themselves of technical consultant services 

It is recognized that the manufacturing industry, the 
user, and the administration all want the same long-term 
result and it 1s suggested that all should be prepared to 
give ground on what might appear to be a quick expedi 
ent short-term solution to problems, to maintain in 
formality, to sit down at meetings, perferably in small 
groups which can make some progress, and to discuss 
freely mutual problems with the aim of a well-managed 
spectrum, a thriving and a 


manufacturing industry, 


satished user. 


Canadian Point of 
recommended by the AIFF Radio 
and approved by the AIEE Technical Operations 
AIKE Summer General Meeting, Mont 
1957. Scheduled for publication in AIEE 
1957 
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Telemetering in Earth Satellites 


WHITNEY MATTHEWS 
MEMBER AIEF 


Varied experiments proposed for the earth satel- 
lite require a very flexible telemetering system 
designed for maximum reliability and minimum 
weight and operating power requirements. 
instrumentation technique 


loop magnetic 


combining 
square hysteresis with 
switching transistors is discussed in the descrip- 


A new 
cores 


tion of the magnetic telemetry encoding system. 


REOUIREMEN'TS for a 


earth 


telemetering sys 


ry ue 


tem flor the satellite are, in general, much 


the same as in any telemetering system but with 


a vreathy magnified IM porlance attached to many. of 


the problems, Qualities which are normally desirable 


have become essential, Cost of placing a satellite ino an 


orbit, long telemetering life and impossibility ol mainte 


nance place a treme ndous « mphasis on reliability, Weight 


reduction is mandatory due to the terrific penalty in 


vehicle weight required to place each additional ounce 


into the orbut Operating power requirements must be 


held to an iwreductble minimum because long operating 
periods are required from sell-contaimmed batteries 
C dive WhAyOr THEW problem introduced into the telemetry 


tom requirements for the earth satellite screntifie pro 


gram os that of memory devices. Inclination to the plane 


of the carth’s equator fon thre proposed orbit of the satel 


lite is such that it will pass over nearly two thirds of the 


earth urlace, Provision of an adequate number of 


eround tutions to receive and record telemetered data 


over all of this area is not feasible. With any practical 


number of cround stations, the very nature of many olf 


the screntitn pli nomena to be studied are such that there 
statistical likelihood of obtaining significant data 


Memory 


storage of information collected during an 


is little 


during the recording intervals devices are thus 
midicated tor 
orbit and subsequently recorded during transit of the 
satellite over an established ground station 

Lhe very listing of the requirements for an earth satel 
lite telemetering system calls to mind the prime attributes 
ol one or more ol the recent advances in magnets devices 
Weight and power ethcrency coupled with a high degree 
of reliability have characterized magnetic amplifiers since 


More re 


hysteresis 


the introduction of modern magnetic materials 


cent advances using a combination ol square 


loop magnetic cores with switching transistors has made 


ivailable a new and flexible mnstrumentation technique 


Use of magnetic techniques tor storage of information is 


commonplace, krom this background, a program was 


initiated to create a magnetic telemetry encoding system 


for use in the earth satellite 


Whitney Matthew with the Naval Research Laborators Washin 
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Ihe earth satellite will use the Minitrack radio track- 
ing system for determination of time—position informa- 
tion. Amplitude modulation of the Minitrack transmitter 
in the satellite will be used as a radio link for transmis- 


sion of data to the recording sites, A telemetry encoder 


Uist magnetic techniques will be used to scan the vari 


ous input information channels and modulate the Mini- 


track transmitter with a signal from which the input 


data from scientific instruments in the satellite can be 


extracted, 


BASIC PRINCIPLES 


PH TELEMETRY ENCODER uses square hysteresis loop 
core materials to establish a series of time intervals pro 
portional to a series of input parameters from satellite 


instruments. Consider a hysteresis loop of the general 


character shown in Fig. | with the flux level at positive 


saturated remanance point A. A voltage of proper polarity 
applied to a winding on such a core will cause the flux to 
approach point B as shown by arrow |. Inasmuch as the 
voltage induced in the winding, due to this change of 
flux, must equal the applied voltage in an ideal case, the 
rate of change of flux must be a linear function of the ap 
plied voltage and the current flowing in the winding will 
be limited to the value, /y. In other words, such a core is 
capable of absorbing a fixed number of integrated volt- 
seconds in changing its flux level from point A to point B, 
or the ume required to change the flux between these 
points is inversely proportional to the applied voltage 
When the flux level reaches point B, radical changes take 
place in the core characteristics. Currents are no longet 
limited to /y and any practical circuit cannot provide the 
large currents necessary to maintain the rate of change ol 
flux required to have the induced voltage equal to the ap 
plied voltage. These characteristics at saturation are thus 
able 


switching transistors which change the core lrom one op 


to supply current and voltage signals to actuate 


crating mode to another. Interaction of switching effects 
between the core and transistor provides a cumulative ac 
tion to provide very rapid transitions between operating 
modes, Switching transistors are used to remove the ap 
plied voltage which provided the flux change trom 4 to B 
and permit operating conditions to return to C. This same 
switching signal is used to apply a second (or the same) 
voltage of reversed polarity to repeat the aforementioned 


, to 1ts 


process in carrying the flux as shown by arrow 
original condition at point A via point D. The foregoing 
discussion has been based upon a voltage source as a sig 
nal input, but minor changes permit use of variable re 
sistances or Currents as input signals 

\n output winding placed on such a core would have 
an induced voltage proportional to the input signal, 
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Fig. 1. idealized flux-current relationships in a square hys- 


teresis loop magnetic core material 


polarity a function of the direction of traversal of the 
hysteresis loop, and a time interval between reversal of 
output polarities inversely proportional to the integrated 
average of the signal input over that time interval. In the 
satellite telemetering system, this latter characteristic is 
used to present the useful data, thus eliminating stringent 
linearity requirements on the data transmission system 
and also permitting all data to be derived from a meas- 
urement of time which can be done with precision. 
These basic characteristics are used in two ways in the 
earth satellite telemetry encoder system. In what will be 
called the “high-frequency” channels, the same input 
signal is used to carry the flux level around the entire 
hysteresis loop. Switching transistors are used at each 
saturation polarity to reverse the magnetomotive force 
applied by the input signal and return the core to its sat 
urated flux level in the opposite direction at a rate pro- 
portional to the same input signal. For a fixed input sig 
nal, this circuitry would generate a symmetrical square 
wave, frequency of which ts a function of the input signal 
For a variable input signal, an unsymmetrical square wave 


of continuously variable time intervals between polarity 


FREQ = f(A) FREQ= f(D) 
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Fig. 2. Typical basic telemetering presentation. 
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reversals would be generated, each such interval repre 
senting the integrated average of the signal level during 
the interval. Relationships between signal levels and volt 
second capacities of the magnetic circuit are so adjusted 
as to provide flux reversals at a rate which ts orders of 
magnitude more rapid than the second usage to be de 
scribed. For this reason, high-frequency channels will be 
used for all rapidly varying inputs requiring a good time 
resolution in their measurement 

The second type of information presentation is mn the 
“time-interval” channels. This circuitry differs trom the 


high-frequency channels previously described in that the 


$ 


Fig. 3. Square hysteresis loop magnetic core material used as 


decimal counter 


switching pulse at saturation is used to transfer magnetic 
circuit inputs from one input device to another, Thus, the 
time required to go trom positive to negative saturation 
is a function of one input, whereas the succeeding time 
interval is established by a second input carrying the flux 
level back from negative to positive saturation, A third 
input would be used in establishing the next flux transi 
tion from sat@ration to saturation, et 

With these basic functions, the general techniques of 
described 


the earth satellite telemetry system may now be 


in terms of a six-channel telemetry system.' Output signals 
after electrical clipping to provide uniform pulse heights 
; 
would be as shown in Fig. 2 for one “frame” or scan of all 
channels. Upon completion of each frame, a subsequent 
frame would be presented, differing from the previous 
frame only as required to reflect changes in the input 
Such 


nels in the form of high-frequency bursts, two informa 


parameters a system carries two information chan 
tion channels in the time intervals during which these 
bursts appear, and the remaining two channels in the in 
tervals between bursts, as shown. The switching signals 
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Fig. 4 


peak memory devices 


idealized skewed magnetic hysteresis loop used for 


from the time-interval channels gate the high-frequency 
channels and switch from one input to the next by means 
of switching transistors. Channel identification may be 
made by appropriate selection of dynamic ranges of high- 
frequency bursts or provision of always long or short 


time-interval signals, the latter usually in the form of 
fixed calibration channels 

Magnetic cores having this same general characteristic 
may also be used in memory devices, For example, Fig. 3 
shows the technique used lor a magnetic event counter? 
assuming a hysteresis loop identical to that previously 
discussed with the flux level initially at positive saturation 
point A, For each event to be counted, a fixed volt-second 
input is supplied to the winding which is slightly more 
than one tenth the volt-second capacity of the core. The 
first such input will thus change the flux level from A to 


B, the second pulse from B to C, etc, After the ninth such 


INPUT 
WINDING 
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Fig. 5. Magnetic core and winding configuration for non- 


destructive flUx read-out of memory devices 
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pulse, the flux level will be at D, so that the tenth pulse 
will cause the core to saturate at E to provide a switching 
pulse. Again, this switching pulse will be applied to 
switching transistors which will be used to reset this 
core to point A and advance the next identical decimal 
digit counter one unit. Magnetic cores are also used to 
fix the number of volt-seconds in each input pulse at the 
desired value. Techniques to be described later are used 
to indicate the flux level and, thus, read-out the count in 
a core representing each decimal digit. 

Another requirement of certain scientific experiments 
is a memory device for storing data regarding the maxt- 
mum value reached by a signal input during an orbit 
This device uses a slightly different concept of the ideal- 
ized square hysteresis loop wherein the sides of the loop 
are skewed as shown in Fig. 4. Some amount of this skew 
is inherent in the torroidal cores used because of the dil- 
ference in the length of the flux path at the inner and 
outer circumference of the magnetic material, With such 
a hystereis loop, if a current of J, is allowed to flow in 
the winding and subsequently reduced or removed, the 
flux in the core will assume a remnant value such as ¢, 
Currents in the winding of value less than /, will make 
no further change in ¢,. If, however, the current at some 
later time exceeds the value /, and goes to a new value /,, 
a new flux level such as 9, is established and retained. 
Thus, a read-out of flux level will provide information on 
the maximum value of winding current since last reset 
to point A. 

The 


netic flux level, This flux level could be determined by 


memory systems described store data as a mag- 
measuring the length of time required for a known 
voltage to change the flux level from its memory value 
to one or the other saturated flux levels. This technique 
the the 


read-out so that only one such read-out could be made. 


would destroy stored flux level in process of 
‘The very nature of the satellite experiment requires con- 
tinuous data presentation over long periods of time and, 
therefore, a nondestructive method is needed for read-out 
of information stored as magnetic flux levels. The mag- 
netic core configuration and winding arrangement used 
for nondestructive read-out of flux levels are shown in 
Fig. 5. The signals applied to the input winding estab- 
lish the stored flux @ which is the desired function of the 
input signal. This stored flux path is divided into two 
parts by the small hole in the core through which two 
read-out windings, A and B, are inserted. These read-out 
windings are used in circuitry which permits a transfer of 
flux between the two minor flux paths ¢4 and ¢, without 
any change in the total stored flux ¢. To illustrate the 
principles of this flux read-out technique, assume the 
flux level in the ¢, path to be at its saturation level, 
stored flux level ¢ at a fixed value, and a known voltage 
applied to windings A and B in such a manner as to 
take 


place at a rate proportional to the known voltage and, 


transfer flux from ¢, to oy. This flux transfer will 
thus, the time required to transfer a sufficient amount 
of flux to saturate the ¢, path is a function of this volt- 
age and the initial flux level of 9,. At saturation of the 


¢» path, a switching pulse as previously described is avail- 
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Fig. 6. Block diagram of generalized telemetering system. 


able to reverse the winding polarities by means of switch 


ing transistors. Flux is now transferred from o, to 4 


until the ¢, flux resaturates and the foregoing pro 


ess is repeated. To illustrate, two extreme conditions will 


be described. First, assume a large value of stored flux so 


that both ¢, and o, flux paths are nearly saturated in the 


same direction. For this condition, only a small flux 


transler between the two flux paths is necessary to trans 


fer saturation conditions. The short time required for 


transfer of small amounts of flux results in a_ high-tre 


quency output. Second, assume a stored flux level at 


zero. Flux levels for a minor magnetic path around the 
flux level from clockwise to 


small hole can assume any 


counterclockwise saturation. Thus, the flux levels must 


be carried over a maximum excursion between two satu 
ration levels, thereby involving maximum time of trans 
fer or minimum read-out frequency Intermediate values 


of stored flux g@ provide, of course, intermediate output 
frequencies, 

It will be noted that all transistors are used as switches 
and are, thus, operated in either saturation or cut-off 
conditions, except during the brief switching interval 
Under these operating conditions, very little power is 
dissipated in the transistors leading to high efficiency and 
conservation power ratings with attendant long life and 
reliability. The use of transistors in this manner permits 


a system wherein accuracy and resolution are affected 


only by transistor switching time. This relegates to a 
second order effect changes or variations in transistors 
due to aging or manufacturing tolerance 

Chis discussion is intended to illustrate basic operating 
principles and is perhaps oversimplified, particularly in 
he 
complex and a reasonable general discussion cannot gO 


The 


tions assumed are quite closely approximated by prac 


practical circuit details system in its entirety ts 


beyond the block diagram stage idealized condi 


tical materials and components. Many practical prob 


lems have been passed over lightly in the interest of 
providing basic concepts. For instance, nondestructive 
read-out of flux levels provides information on absolut 
magnitude but not direction of magnetization. Circuit 
modification or careful limitation of flux excursions are 


required, therefore, to eliminate possible ambiguities 


BASIC TELEMETRY ENCODER 


\ BASIC SIX-CHANNEL telemetry encoder system apply 
ing these principles is illustrated in Fig. 6. The upper 
group of four input devices are connected to the time 
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interval encoder via an input selector. The input selector 


consists of four switching transistors turned on, one ata 
time in sequence, by signals from the switching matrix. 
Fach input signal in turn is used to carry the flux level 


of the magnetic core of the time-interval encoder either 


up on down one sile of the hysteresis loop at a rat which 


is a function of the individual inputs. The direction of 


traversal of the hysteresis loop determines the polarity 


of voltage appearing across an output winding which ts 


used to activate and deactivate alternately the magnetic 


oscillator of the high-frequency encoder, A binary coun 


ter and switching matrix is activated by the switching 


signal available as the time-interval encoder magnetite 


core saturates. The binary counter and switching matrix 
provides signals to actuate input selectors for both high 
frequency and time-interval encoders in proper sequence 
and combinations for the following operating schedule: 
(1) output frequency, a function of input /£, continuing 
lor a time interval which ts a function of input A; (2) 
high frequency orr tor a time interval which is a tune 
tion of input B: (5) output frequency, a function of in 
put /, continuing for a time interval which is a tunction 
of input C; and (4) high trequency orr tor a period of 
time which is a function of input D. Upon completion of 
a similar new scan would 


each such scan ol all channels, 


be immediately initiated. All information is carried in 
the output of the high-frequency encoder in the values 


Thus 


transmitter modulation signal is taken directly trom the 


of the frequencies and their time SEqUENCé the 


high-trequency encoder 


\ minimum tclemetering system would consist of a 


three-channel system of one high-frequency burst and one 
blank space. Additional channels are added by providing 


one more binary counter and its associated switching 


This 


( han 


matrix to double the previous number of channels 


system could be provided for 3, 6, 12, 24, 48, et 
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Fig. 7. Block diagram of telemetering system for the first satellite 
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Fig. 8. Basic 48-channel telemetering system 


nels of input information, Time-interval channels would 


be used for calibration and input signals having slow 
rates of change. High-frequency channels provide much 


improved time resolution for rapidly changing inputs 


also are used for read-out of all memory 


Minor 


permits frequent reintroduction of one input signal into 


and magnet 


channels modification to the switching matrix 


appropriately spaced channels where conditions demand. 


FIRST SATELEDER TELEMETERING SYSTEM 


Din rinse saretoine to be launched as a part of the 
International Geophysical Year (GY) will carry experi: 
ments to study the solar Lyman alpha radiation and the 
satellite cnvironment. Of the measurements to be made 
on the environment, inputs will be slowly varying quan 
tities with major changes expected only between succes 
sive orbits with no significant changes anticipated during 
telemetering record, For instance, surlace 


will 


through the earth's shadow alter being heated by 


any one briel 


temperature most certainly change as the satellite 


Jt SSE 


solar radiation during something over one halt of its 


orbit and will be studied by measurements made on suc 


cessive orbits, The changes of this temperature during 


telemetry record would convey little useable in 


Solar 


a sinele 


formation Lyman alpha data will, on the other 


hand require detail study of instantaneous values as a 


function of time in order to extract meaningtul data, 


Not 


but it is additionally modulated by the spin of the satel 


only is the value of solar Lyman alpha a variable, 


lite in such a manner as to provide solar Lyman alpha 


signals tor only about one third of the time. This Lyman 


alpha signal must be obtained in detail and co-ordinated 


in time with the similarly spin-modulated output of a 


silicon solar cell used to determine satellite aspect with 


respect to the sun. From this information, necessary cali 


brations may be made to derive the desired data 


In order to present adequate data on Lyman alpha 


and solar aspect, the number of telemetry channels has 


been increased and this information ts displayed several 
times during each scan of all channels. This information 
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Fig. 9. Orbital peak memory unit with orbital switch, 


is also presented on high-frequency channels to give de- 


tailed information on these signals as a function of time 
during each “view.” 

The first satellite telemetry system will provide 48 
channels consisting of 


information 16 high-frequency 


bursts and $2 time-interval channels. Of the 16 high- 


frequency bursts, 12 are used to provide adequate in- 
stantaneous data for the solar Lyman alpha detector and 


its associated aspect cell, Neglecting duplication of chan- 


1g 
nels as required by the Lyman alpha experiment, the 
general system block diagram is shown in Fig. 7. One 
additional high-frequency channel is utilized for presen- 
tation of an orbital peak value for the solar Lyman 
alpha detector. This channel utilizes the magnetic peak 
memory units previously described for a study of antici- 
pated abnormally high values during solar flares which 
occur infrequently and at random and, therefore, could 
not be monitored with any certainty by fixed ground 
recording stations 


The 


used to read out three decimal digits of a magnetic coun- 


remaining three high-frequency channels are 


ter storing information concerning collisions with mi- 


Crometleorites Sensitive microphones are used as ac- 


celerometers to detect collisions with these particles, 
Microphone output is amplified and a pulse shaper is 
used to teed the appropriate signal into the magnetic 


counter to advance one decimal digit for each such col- 
lision. 

For this telemetry system, all time-interval inputs are 
supplied by variable resistance input devices, Required 
display times for associated high-trequency channels are 
controlled by appropriate selection of nominal resistance 
values of input devices and their excursion is held within 


Lher- 


mistors are used to measure surlace temperatures at the 


necessary limits by use of parallel fixed resistors 


pole and on the equator as well as the internal instru- 


mentation Compartment temperature, Iwo pressurized 
zones are provided and pressure gauges installed to de- 
thes 


tect puncture ol zones by micrometeorites having 


shell 


erosion will be studied by monitoring the resistance of 


sufhcient energy to penetrate the outer Surtace 
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exposed thin film resistance elements. Calibration chan- 


nels used to monitor battery voltage and fixed resistance 
values will also provide a code for channel identification 
by a fixed sequence of a long burst followed by a short 
blank interval. 

[his basic telemetry encoding system has been a cus 
tom design tor this particular group of experiments and 
compatible operation with the radio tracking system 
The 

9 


proximately 3.2 ounces and requires under 12 mw op 


basic 48-channel telemetering encoder weighs ap 


erating power (4 milliamperes at 2.7 volts). The low 
operating power permits continuous operation for a 
period in excess of three weeks with batteries weighing 
2.8 ounces. The telemetering system occupies a printed 
circuit card 51% inches in diameter and 34 inches maxi 
mum height, as shown in Fig. 8. The entire assembly 
will be cast in plastic foam for satellite installation. 

For this installation, time-interval channels will lie be 
tween 5 and 30 milliseconds duration and high-frequency 
15 ke. 


dictated by considerations othe 


channels between 5 and These values have been 
than limitations in the 
telemetry encoder. The upper limit of the high-frequency 
channels was set by signal-to-noise considerations in this 
system which involves use of low transmitted power over 
band 


long distances which necessitates narrow noise 


widths. The 5 ke lower limit for the high-frequency chan- 
nels was determined by trequency components in the 
signal which would introduce excessive errors in the ra- 
dio tracking system. Similarly, extreme values for the 
time-interval channels were dictated by consideration of 
the maximum time allowable for scanning all channels 
and the minimum number of cycles in each burst to pet 
mit accurate data extraction. With these system param- 
eters, a complete scan of the 48-input channels will be 
made approximately twice each second 

Laboratory tests on system reproducibility indicate that 
accuracy limitations will be determined by signal-to 
noise ratio problems in the radio Wansmission link 


The peak 


mounted on a single 


memory circuit and orbital switch are 


card identical in size to the tel 
metering encoder and weighs approximately 2.5 ounces 


his unit is shown in Fig. 9 
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The Digital Computer and 


Power System Short-Circuit Calculations 


M. | 


LANTZ 


MEMBER AIEF 


Precalculation of short-circuit currents is neces- 
sary in order to provide effective protection of 
power systems against possible short circuits. A 
method for determining these currents by means 
of a digital computer is described. Among its 
advantages are speed, accuracy, and the ability 
to be operated without highly trained profes- 
sional personnel. 


PROTEC 


inevitable 


LION of a 


short 


system 


DEQUATI 


against the 


powe I 


circuits that occur 

requires detailed precalculation of short-circuit 
currents at the possible locations of these faults on the 
Normally, the 


single-phase-to-ground short circuit with distribution of 


system $-phase short circuit and the 


currents in the network, at least one bus away from the 


fault, are required. A bus fault at each voltage bus for 
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each station is calculated, as is a fault on each set of 
breake1 
The bus fault provides the maximum short 


terminals for each line circuit breaker after the 
has opened 
circuit current the relays see prior to the opening of any 
circuit breaker. The fault on the line-side terminals of 
the breaker alter it has opened shows the minimum 
short-circuit current, neglecting fault resistance that can 
normally be expected through the breaker on the un 
opened end of the line for final isolation of the faulted 
line. The tault on the bus-side terminals of the line 
breaker, alter it has opened, shows the maximum short 
breaker tor a line tault if the 


circuit through the 


breaker is reclosed on the isolated line and the fault is 
still present. It also often produces the maximum inter 
rupting duty on the circuit breaker 

Full text of conference paper CP57-912, presented at the AIRF 


Ceneral Meeting, Pasco, Wash Aug. 28.90, 19957, at a session 
by the AIEEE Relays Committes 


Pacitn 


pomsored 
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‘The currents that are calculated are symmetrical rms 
values and neglect the fault resistance and station mat 
resistances for the ground faults. The general method 
as proposed by AIEE is the commonly accepted proce 
dure for general high-voltage network problems. ‘This 
assumes one per-unit internal machine voltages, all volt 
ages in phase, and the subtransient machine reactance 
for all synchronous machines. Normally, the scalar im 
pedance of the transmission line is used, 

Factors of asymmetry may be considered when neces 
sary and considerable study of these have been made 
for the Bonneville Power Administration system.! 

Phe approach tor the determination of the required 


short-circuit Currents are mainly four, as follows 


1. Desk calculation 
2. Dec network analyzer 
4. A-c network analyzer 


1, Digital computer 


The use of the first three have been standard, their se- 
lection being a function of the availability of equipment 
and the complexity of the problem, The latter method 
is new and was developed by the author 

Modern power systems are extensive and complicated 
particularly for the ground faults. Several transmission 
lines are often built on the same right of way, For the 
ground faults, the szero-sequence components of the 
shortcimeut current are all in phase, and two adjacent 
transmission lines act as a single-turn air-core trans 
former, Voltages are induced during the tault from one 
circuit to the other, their magnitudes being a tunction 
of the coupling and ground currents. These voltages 
may affect the lault-current magnitudes to a consider 
able degree. Some of the eflects of mutual induction for 
vround taults on transmission lines have been described 
previously,* 

Several equivalent circuits have been determined tor 
adapting the less complicated mutually coupled net 
works tor cither calculation or use on the d-c network 
analyzer, It has been necessary to resort to the ac net 
work analyzer for most of the more complicated mu 
tually coupled ine tworks which are numerous in our sys 
tem and other systems such as the City of Seattle high- 
voltage network, The work load on the a-c network 
analyzer olten considerably delayed solutions of the 
shortcircunt problems, and if certain faults were ove) 
looked or errors made after the study was completed 
long delays were encountered betore additional data on 
COTTeECTLONYS could ly rvacte 

Phe advent of the digital computer and the develop 
ment of a method of solution of short circuits on net 
works including these complex mutually coupled net 
works has been most timely tor our use \lany 
advantages are present in the digital solution over the 
use olf the analyzer. The detail of the method will not be 
covered here 

Phe digital computer method for short-circuit caleu 
lation has been programmed tor the IBM 657 and ts 
fully automatic, The cards are prepared tor a complet 


study for all the faults desired on a network. A single 


Lant Digital Computer and 


deck of cards is fed to the computer and all short cir- 
cuit currents in the network for each fault and tie tault 
impedance is automatically calculated and punched on 
cards. No computer attention is required until the com- 
plete study is finished. The answer cards are then tabu- 
lated and the printed results are ready for use. 

The present method uses all impedance values in the 
noncomplex form which is normal for the majority of 
short-circuit calculations. Negative values as well as 
positive values of impedance may be used, Otten one 
leg of a 3-winding transformer impedance is negative or 
a serics Capacitor is a negative reactance, 

Use is made of the d-c network analyzer for reducing 
parts of the system to terminal equivalents tor the lim- 
ited area under study. It is always desirable to keep 
the area under study as small as practical to obtain a 
minimum solution time per fault. Breakers may be 
opened or closed as desired and all of the types and lo- 
cations of faults previously discussed may be obtained. 

Phe method permits ready evaluation of any num- 
ber of mutually coupled circuits consistent with the 
limitations of network size that can be handled. The 
present program is capable (with the automatic feature) 
of solving a 20-by-20 matrix, which is equivalent to a 
network having from 36 to 50 impedance elements, the 
number being a function of the network arrangement. 
This is exclusive of the mutual impedance clements. 

he time of solution per fault is a function of the 
matrix size to be solved and is equal to approximately 
0.0012 N* minutes, where N is the matrix size, plus ap- 
proximately 14 minute for general calculation and read- 
out time. Most areas of out present system can be re 
duced in size tor calculation to within | to 5 minutes 
per fault, which is equal to or less than the average 


time per fault on an analyzer. The preparation time for 


a study ts also comparable to or less than that required 


to make an analyzer study, 

One major advantage is that once the study is pre- 
pared, an engineer's services are not required to obtain 
the results, as is mecessary on an analyzer. It data is 
omitted or an error is later detected, it is necessary only 
to rerun a lew cards tor the desired answers 

System alterations are readily made, once an area has 
been prepared for the computer by altering a few cards 


and rerunning the study 


FAULT LOCATION CALCULATIONS 


FOR FAULT LOCATION WORK, usually applicd only to 
ground faults, it is required to calculate intermediate 
positions of faults along the length of transmission line 
betore the circuit breakers have opened. The ratios of 
measured short-circuit currents give a good indication 
of the fault location when compared to precalculated 
values.” The cflect of fault resistance is cancelled out 
when ratios are used. The methods of obtaining thes« 
data were very cumbersome on the a-c network analyzer 
when more than one circuit was on the same right ol 
way. Few points were taken and curves were plotted to 
show the data, This required considerable time both ton 
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the analyzer and tor study preparation and curve plot 
ting 

A method has been developed® which greatly simpli- 
fies and speeds up the calculation. This has been pro- 
grammed for the digital computer and now calculates 
100 positions along a line in from | to 2 minutes where 
more than an hour was required on the analyzer lor 8 
to 10 positions, Curve plotting is eliminated as the large 
number of positions calculated makes the printed tabu 
lation as it comes from the computer sufhcient 

Ihe method of intermediate position line fault cal- 
culations® is limited to areas where the mutually coupled 
lines terminate in a common bus at each end. 

There are many cases in which the terminating mu 
tually coupled transmission lines go to a split bus at one 
end or both ends. A combination of the previously men 
tioned method and the matrix tault calculation method 
has been programmed which will calculate for these 
conditions. This combination method is slower but will 
produce the required data for a 3- or 4-line mutually 
coupled system in approximately 30 minutes Lor LOO po- 
sitions of fault. These two programs permit rapid calcu 
lation of almost all required intermediate point fault 
calculations on the system, giving the results in a tabu 
lated form. These intermediate positions also are useful 
in determining currents for communication parallels, 
points of series capacitor flashover, and currents tor 


expulsion fuse applications, 


CIRCULTL BREAKER DUTIES 


IN AN EXPANDING POWER SYSTEM with many circuit 
breakers, it is necessary to review the breaker interrupt 
ing duties on the system. We try at the Bonneville 
Power Administration system to check these duties once 
a year so that breaker changceouts may be made or antici 
pated betore the breaker ts subject to overstress. “The 
breakers are checked for both their 3-phase as well as 
single-phase-to-ground fault duties. [t is important for 
the ground fault duty that the actual phase current 
through the breaker be determined instead of | the 
ground current that is normally used for relaying.’ 
Rather extensive amounts of calculation are required 
when a large number of breakers are involved. 

\ program has been developed tor the digital com 
puter to determine the 3-phase and single-phase-to 
ground fault duty in terms of phase currents for all bus 
tic, line, and transformer position breakers. The com 
puter will be programmed to calculate the duties on all 
high-voltage circuit breakers but to list the duties only 
on circuit breakers whose duty will exceed 70°, (or any 
desired value) of their symmetrical interrupting duty 
rating. The basic fault current data will be obtained 


from previously calculated fault studies 


CONCLUSIONS 
lure use of the digital computer tor the solution of 
several types of power network short circuit: problems 
has proved very practicable 
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Phe average over-all time of solution per fault ts 
faster than required by the a« network analyzer, Plars 
are being made to reduce the solution time by a Lacton 
ol 5 or 6 

Corrections or adding omitted faults to a study are 
readily accomplished using the computer method where 
the entire study would have to be reset on the analyze 
to obtain the data 

It is believed the accuracy of the results ts greater 
with the computer and small values of negative i 
pedance can be accurately represented 

Phe actual running of the study may be done with 
subprotessional help and, at the same time, the ac net 
work analyzer and engineers required to run the tault 
study may be released lor other uses 

Calculation time of intermediate position faults along 
a transmission line for fault location work ts consider 


ably reduced over network analyzer methods, 
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New British Nuclear Plant 


Great Britain recently announced that work will start 
immediately on a nuclear power station claimed to be 
the largest in the world. Its output will be 500,000 ky 
or over six times as great as that of Calder Hall's Sta 
tion A, the world’s first industrial-seale nuclear powe! 
plant, which was opened in October 1956, also in Eng 
land. Shown is a model of the new plant, to be located 


at Hinkley Point, Somerset, England 
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Insulation Phenomena of Compressed Air 


L. D 


McCONNELL 


ASSOCIATE MEMBER AIEE 


Various breakdown phenomena of air insula- 
tion have been encountered in the development 
of an air-insulated air-blast breaker. Methods 
used in the location, analysis, and correction of 
the breakdown are described. The use of in- 
sulating material in conjunction with high- 


pressure air is covered briefly. 


Hk RELATIVELY HIGH insulating properties 
ol compressed gases have been recognized for over 
a quarter of a century. Over the past 20 years a 
great deal of experimental data have been published on 
the diclectric strength of compressed gases.’ Much of the 


work done, however, has been of a strict scientific aspect. 
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Fig. 1. 


trode positioning 


Section of electrode test tank showing typical elec- 


The main effort has been to determine the nature of 


the breakdown of high-pressure gases and the mecha- 


nisms which play a role in this breakdown. In general, 
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the pressure ranges investigated have been wide, cover- 
ing the field up to approximately 50 atmospheres. The 
electrode spacings employed have, however, generally 
been small; of the order of | inch or less. The majo 
part of the data covers direct voltage and 60-cycle break- 
down of high-pressure gases. One investigator® has pre- 
sented experimental data on the breakdown of com- 
pressed gases up to 200 psi absolute, by 114x10-micro- 
second impulse voltages, and with clectrode spacings up 
to 10 centimeters, Part of the work reported here is in 
extention, particularly on impulse voltage, to available 
data. 

From the theoretical and experimental work, certain 
fundamentals with respect to the breakdown of high- 
pressure air have been established. Those of prime con- 
sideration in the application of compressed air in a 
practical system of equipment insulation may be gen- 


eralized as follows: 


1. The breakdown level for a uniform field system 
does not follow Paschen’s law. '? That is, the breakdown 
value does not vary as a direct product of pressure and 
break- 
down are found in the range of approximately 8 to 10 


electrode spacing. Abnormally low values of 
atmospheres for uniform fields. For nonuniform fields, 
the critical pressures where irregularitics in level are 
found are at even lower values, of from approximately 
5 atmospheres. In the case of the nonuniform field, as 
the critical pressure is reached, the sparkover occurs at 
the corona starting point with little prebreakdown cur- 
rent. The breakdown can be found by test to be a posi- 
tive point-to-plane phenomenon, with sparkover occur- 
ring on the positive half cycle of the 60-cycle wave, The 
resulting irregularities or recessions in breakdown volt- 
age place a premium on proper clectrostatic design, A 
need for generous radii of curvature on apparatus elec- 
trodes is introduced. 

2. The increase in dielectric strength of air with in- 
creasing pressure, relative to the strength at atmospheric 
pressure, is much greater for uniform than for nonuni- 
form fields. This, as well, points to the need for gen- 
erous radii on electrodes in a practical design, if the full 
benefits of high-pressure air as an insulating medium are 


to be realized. 


TEST APPARATUS 


[HE EXPERIMENTAL DATA presented in this article 
were obtained in a special steel pressure vessel. A stand- 
ard 138-kv oil-filled condenser bushing was used to ad- 
mit the voltage to the live electrode. A cross-section of 


the tank, indicating electrode configuration and posi- 
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tioning is shown in Fig. 1. Electrode adjustments were 


made through a hand hole in the tank wall. 


Ihe 60-cycle test voltage was supplied from a 350-kv, 


550-kva testing transformer. Voltage control was by 


means of an induction regulator on the transformer pri- 


mary winding. [The impulse voltage was supplied from 


the lowe steps of a 3,250 kv impulse generator Impulse 


voltage waveshape was checked and the breakdowns ob 
served by means of a cathode-ray oscillograph connected 


by a resistance divider. All impulse data presented is 


for a 114x40-microsecond wave. Voltage calibration 


throughout the tests was to accepted standards. 














Fig. 2. Pressure curves for 2-inch diameter sphere to 9-inch diameter 
flat plate. Dashed curves: 1'/2x40 impulse (rod positive); solid curve: 


60-cycle crest. 


The electrode systems employed were of three types 
For each type, the ground electrode consisted of a 9-inch 
The live 


to the lower end of the condenser bushing, were (1) a 


diameter flat steel plate electrodes, connected 
2-inch diameter steel sphere, (2) a l-inch diameter brass 
rod with hemispherical end, and (3) a Y-inch diametei 
brass rod with hemispherical end. 


2 


Surface finish on the electrodes was to a 63-micro- 


inch standard or better at commencement of the tests 
No polishing or electrode conditioning was don during 
the tests 

Phe air employed was not purified or filtered. An 
dryness varied in the dewpoint range of from 0 degrees 
F to -20 F 


conducted at ambient room temperatures 


at atmospheric pressure All tests were 


ELECTRODE TEST RESULTS 


THE BREAKDOWN VOLTAGE VS PRESSURE Curves obtained 


for these three electrode systems listed, are shown in 


9 @ 


Figs. 2, 3, and 4. For comparison purposes, the 60-cycle 
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breakdown voltage, in terms of crest value, and the 


positive wave impuise breakdown are plotted on the 


one figure, tor each electrode system. The test points 


taken are indicated by dots on the curves, and are at 


approximately 25-pound pressure increments 


Lhe plot 
ted points on the impulse curves are the lowest value 


obtained in a series of tests. Generally, at least two 


breakdowns were made at any setting to determine the 


breakdown level. 


Krom cxamination ot the breakdown curves, it was 


observed that recessions occur where, throughout at 


least a small pressure range, the breakdown a larger 


4 














Fig. 3. Breakdown curves for 1-inch rod (hemispherical end) to 9-inch 


diameter flat plate. Dashed curves: 1'/,x40 impulse trod positive); 


solid curves: 60-cycle crest 


gap exhibits a lower breakdown than a small gap. Two 


prime examples of this may be seen from Fig. 2, for the 


2-inch diameter sphere-to-plane configuration 


1. The 


critical range at 100 to 150° psig 


8-inch gap on ina prulse voltage indicates a 


where a PCcessionl Of 


curs to a value lower than the corresponding breakdown 


for a l-inch gap I hie explanation lor this type of re 


cession 1s likely to be the positive-point-to- plane 


phe 


nomenon mentioned previously Insufhicient test points 


were taken to assure the exact lorm or extreme lowe 


limit of the curve. However, the recession and recovery 


at increased pressure appear to be very sharp 


2. A second example from Fig. 2 ts the apparent lower 


breakdown level tor a 5-inch gap over a ranch gap, for 
the full pressure range of 75 to 200 psig. Although both 
of these curves indicate irregularities, there appears to 
be no typically sharp critical range for the 5-inch gap 
Other examples of this wide pressure 


Talive recession 


ire found in Fig. 3 for the l-inch rod at 4-inch gap, and 


in Fig. 4 for the -inch rod at 34-inch gap 
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Inasmuch as these irregularities appeal to differ trom 


the sharp recession type, other factors than a critical 


pressure may enter into them cause. Factors such as 


miomture ipor content or temperature variations of 


the «al might be considered \nothes explanation 


might be the existence of a critical gap on clectrod 


p wing 














Fig. 4. Breakdown curves for '/,-inch rod (hemispherical end) to 9-inch 


diameter flat plate. Dashed curves: 1'/,x40 impulse (rod positive); 


solid curves; 60-cycle crest 


From a practical on application viewpoint, where 


nonuniform fields are most usually the rule, one thing 


is apparent Increasing the gap alone in an clectrode 


system may not result in an increased insulation level, 


because of irregularities in the insulating level 


\ second observation may be made trom examination 


ol the three sets of curves. From. the point of view of 


average breakdown, the curves do show the expected 


definite raising of the breakdown level as the radius of 


the clectrode is increased, The test results indicate, gen 


erally, that doubling the radius of the sharp clectrode 
has lar greater eflect than doubling the clectrode gap 
For a practical application this further confirms the 
need tor radi on 


generous clectrodes 


\ third 


made with regard to the impulse ratio 


observation from the test results may be 


This ratio, be 
tween the breakdown value of the impulse crest over 


the 60-cycle crest voltage, is not always found to be 


greater than unity, Values of from 0.92 to 1.75 may be 


obtained trom the curves. From this, it is apparent that 


the impulse breakdown may be the controlling factor 
in equipment designed with compressed-air insulation 
For example, to meet a 650 BIL rating with a 310-ky 
60-cycle test level an ln pulse ratio of 1.48 ts implied, if 


both impulse and 60-cycle tests are to be met with the 


ONG 
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I his 


electrode systems tested, and might be ex 


same margin of insulation rauio is not assured 
with the 
pected to be less as sphere gap characteristics were 


approac hed 


AIR-INSULATED SYSTEM 


IN THE DESIGN Of air-insulated equipment such as an 


air-blast circuit breaker® it is not always feasible to in 


i 


corporate ideal electrode form into components whose 
main functions are mechanical operation o1 electrical 
connection. Thus, the use of shields incorporating the 
desired electrode form to encompass these parts is often 
necessary 

An example of such shielding is indicated in Fig. 5. 
This is a photograph taken inside a dead-tank com 
pressed-air circuit breaker, The shields are of cast alu 
buffed 


smooth radii on the corners and 


shield the sharpness of electrical connectors, mechan 


minum with 


surface finishes. forms indicated encompass 
ical mountings, and bolted joints from electrical stress 
to ground 

Phe photograph shows the system raised to the break 
down point to determine the ultimate insulation level. 
Phe impulse breakdown visible occurred from the 
radius at the lower corner of one shield 

Such photographs are indicative of a method used to 
locate and analyze breakdown, Visual examination of 
a breakdown within the compressed-atr filled circuit- 
breaker tank is impossible. The low-energy arc, from 
high-voltage test equipment, very often leaves little on 
no evidence in the form of an arc crater at the terminals. 
Phe use of photography, thus, proves most valuable in 
locating the point of breakdown. Further, the perma 
nent record so produced affords data of assistance in 


analyzing the cause of breakdown. For example, Fig. 5 


tee) 


would indicate that if the breakdown level required in 


creasing, the radius, or spacing, at the lower curvature 


iv 
g, 
of the shield would need increasing. 

lo obtain photographs on a high-voltage test, the 
tank was focused at any 


The 
briefly exposed with a lamp in the tank to provide illu 


camera, located on the floor, 


desired portion of the electrode system. film was 
mination for outlining the subject. With the tank dark 
ened, the shutter was then locked open and remained 


so until alter the test was complete 


SOLID-AIR INSULATION IN: COMBINATION 


\N ALTERNATIVE to the use of shields that might be 
considered is the application of barriers of solid insula- 
tion. These play a very effective and prominent part in 
oil insulated equipment of many types. There are, how 
ever, factors of difference between the two systems. The 
dielectric constant of compressed air is unity, whereas 
that of insulating oils ts approximately 2.2 and of ban 
rier material from approximately 2 to 4. Because of 
this wide spread in permittivity between the air and 
solid, as compared with the oil-solid combination, the 
barrier in series with air assumes a relatively small por 
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Fig. 5. 
of compressed-air-in- 


Photograph 


sulated system show- 
ing impulse break- 
down originating at 


shield curvature. 


tion of the voltage across the series combination. At the 
same time, the stress in air is increased due to the addi 
tion of material of high dielectric constant. The ain 

solid system, thus, is placed at a disadvantage in com- 
parison with the oil-solid combination, when fairly 
uniform fields are considered. 

In nonuniform fields, such as the rod-to-plate con- 
figuration, the barrier in combination with air does 
apparently play a part in field-forming, to effect in- 
creased breakdown. Several tests were conducted at at 
mospheric pressure with variations made in barrie 
positioning. The results agreed closely with data pub 


Roth.’ 


found to be strongly dependent upon positioning be 


lished by The effectiveness of the barrier was 


tween the live and ground electrodes. Most advanta 
geous barrier positioning was found to be at approxi- 
mately 14 of the gap distance away trom the live elec- 
trode. In this range, breakdown level increases of bet- 
ter than 200°, over air insulation alone have been re- 
corded, The breakdown with barriers may be either in 
the form of puncture or creepage around the solid in- 
sulation, depending on positioning, size, and form of 
the barrier. 

Other factors require consideration in the design of 
practical compressed-air-insulated apparatus employing 
barriers. Support of barrier members, creepage char- 
acteristics over supports and barriers, barrier forms and 
materials, and the insulation level of these, in combi 
nation with high-pressure air and various electrodes, 
require considerable primary investigation. With the 
very limited amount of published data, at present, the 
full evaluation of barriers in compressed air cannot be 


made. 


Solid insulation is, however, generally required in 


compressed-air-insulated apparatus for the support and 
operation of high-voltage electrodes. This insulation is 
generally stressed in creepage. The creepage character 
istics of solid insulation under compressed air have been 
reported’ to be dependent on the insulating material 
and particularly on the termination at clectrode sur 
faces. 

This matter of termination was found in one prac 
tical instance to be critical. Fig. 6 indicates a 60-cycle 
breakdown to ground caused by an improper junction 
of live part and insulation. Corona from charging cu 
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rent to the insulating member introduced a triggering 


ellect that resulted in air breakdown to ground. This 


elfect is overcome in a redesign with the insulating 


member carried over the live electrode, tn semibarrie 


form, in such a way that corona does not exist within 


the test voltage range 


CONCLUSION 


WITH THE PRESENT STATE OL Knowledge of breakdown 


phenomena in compressed air, each electrode system 
in a practical design must be given individual study. 
Because of relatively large irregularities in insulation 
level, as a function of pressure and gap, each electrode 
system must be proved by test if exact levels are to be 
determined 

Fests and experience indicate that good held torm 
is a fay more important factor in determining insulation 


than spacing of electrodes. 


Fig. 6. 


showing 


Photograph 
60-cycle 
breakdown originat- 
ing at junction of 
electrode and solid 


insulation. 


Fither the 60-cycle or impulse-withstand characteris 
tic may be the controlling factor lor high-voltage ap- 
paratus employing compressed-air insulation 

Further experimental data is required to evaluate 
the effectiveness of barriers in compressed-air-insulated 
systems 
under 


Creepage characteristics of solid insulation 


compressed air are dependent upon the properties of 
the material and particularly on the type of termina- 


tion at electrode surtaces 
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Product Quality Assurance 


I. O. KARRAKER 


OR THE MANY YEARS that statistical quality con- 
trol procedures have been used by the Western Elec- 

tric Company in its manufacturing processes, an audit has 
also been made which is, in reality, a statistical evaluation 
of the completed telephone product being shipped from 
the manufacturing plants. This audit is termed “quality 
assurance” in the Western Electric Company. Data thus 
gathered are used by the Bell Laboratories in’ putting 
together a picture of quality which serves to provide the 
customers (operating telephone companies) with evi- 
dence that the product they receive is up to the quality 
On the 


main, that it is possible to climinate acceptance inspec 


standard they require this basis, they find, in 


tion and the associated cost on products being delivered 
to them by the Western Electric Company. In addition, 
Western 


agement a continuing picture of manulacturing qual 


the quality audit furnishes Electric man 
ity and has been an important factor in achieving balance 
between quality of product and cost of manutacturing. 
Although there are many types of telephone products, 
simple and complex, small and large, the treatment of a 
sample is the same, regardless of the item; namely, to de 
termine whether the product conforms to the engincer- 
ing requirements and standards of workmanship which 
have been established by the Bell Telephone Laborato 
ries. Evaluation of quality assurance sampling results is 
on a monthly basis, although samples must be chosen 
throughout the month in order to be random and repre 
sentative of output. Size of monthly sample varies with 
output and may be different lor various product classes. 
When a sample is selected, it is thoroughly inspected 
by quality assurance personnel to its requirements as 
determined by drawings, specifications, and other sources, 
assessed in demerits 


Defects discovered are based on a 


fourfold classification which is defined in terms of seri 
oOusness 
Class 
from the standpoint of service in the field, and are difh 
cult 
Class 


though, in general, they can readily be corrected in service 


1 defects (100 demerits), These are very serious 


to locate or correct 


B defects (50 demerits). These are serious, al 


when found. 


Class C defects (10 demerits). These delects are mod 


eratecly serious. They do not, in general, cause immediate 


operating failure, but may result in increased mainte 
hance o1 decreased life 

Class D defects (1 demerit). Class D delects are not seri 
ous and do not aflect operation, maintenance, or service 
life. 

Io provide a yardstick against which the quality of 
the sample, as measured in demerits, can be compared, 
Western Electric has developed the “standard quality 
level,” which may be defined as the expected average 
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value of demerits per unit. This average demerit value is 
determined by a check of the records of quality assur- 
ance inspection during a base period in which the prod- 
uct in question has delivered normally satisfactory serv- 
ice. Deviation from the standard is considered significant 
when it is in excess of two sigma, where sigma is deter- 
mined from sample size and “standard quality variance” 
(measure in demerits per unit values to be expected of 
samples from product having quality at the standard 
quality level). 

Western Electric quality assurance issues two reports. 
One, quarterly, shows a chart for every product which is 
checked and rated by the quality assurance organization 
at all manufacturing locations regardless of whether the 
quality may be normal or otherwise. This publication 
provides an historical record of the status of each product 
for a three-year period and is particularly helpful in call- 
ing to the attention of supervision any quality trends 
which may manifest themselves over a period of time. 
The second report is issued monthly and contains charts 
only on those products which quality assurance inspec 
tion has shown to be below normal for the month, It also 
contains general indexes for the over-all performance of 
each plant and of the record of loose soldered connec 
tions which are found at each plant. This report is cin 
culated at high management levels, and appearance of 
a chart on some product in this publication is generally 
the signal for drastic corrective action on the part of the 
people responsible for its manufacture. 

In order that the quality assurance organization may 
be free from pressures for production, it has been set up 
under engineering rather than production supervision. 
\t cach manufacturing plant, the quality assurance resi- 
dent head is not in any way responsible to the production 
supervision at that location, The entire organization is 
headed by a superintendent of quality assurance, located 
at company headquarters in New York, N.Y., who re- 
ports eventually to the vice-president and chief engineer. 

Personnel includes engineers, quality checkers, statisti 
cal clerks, secretaries, and other clerical help. Engineers 
design and sometimes build test equipment. They in- 
vestigate and answer complaints, analyze historical data, 
and develop standard quality levels. Quality checkers 
perform actual inspections, using handbook instructions, 
Statistical 
month, calculate actual quality rates using standard for- 


drawings, and specifications. clerks, each 


mulas and preliminary reports prepared by quality 


checkers. 


Digest of paper 57-808, “Quality Assurance—An Essential Part of the 
Western Electric Manufacturing Process,” recommended by the AIEE 
Communication Switching Systems Committee and approved by the 
AIEE Technical Operations Department for presentation at the AIRE 
Summer General Meeting, Montreal, Que., Canada, June 24-28, 1957. 
Scheduled for publication in AIEE Communication and Electronics, 1957. 


I. O. Karraker is with the Western Electric Company, Omaha, Neb. 


ELECTRICAL ENGINEERING 





Internal Corona Spaces in Cables 


D. W. KIT CHIN 
ASSOCIATE MEMBER AIEE 


| N THE DEVELOPMENT of high-voltage cables in 
sulated with thermoplastics or rubber, it is necessary 
to measure the corona onset voltage. The manometric 
method detects internal corona by the decrease in ai 
pressure caused by absorption of corona-activated oxy 
gen. The rate of pressure drop increases rapidly with 
voltage. By connecting a capillary oil manometer to the 
sample, this pressure drop can be measured. In_ this 
study, all voltages are 60 cycles rms 

Fig | shows corona absorption in a high-voltage 
polyethylene cable without strand shielding, before and 
after bending. This method has been used up to 120 ky 
and, in principle, there appears to be no upper voltage 
limit. 

\ more refined technique is to connect two identical 
samples symmetrically to opposite legs of a U-tube 
manometer and stress one of them, Disturbing eflects 
of diffusion and of fluctuations of ambient temperature 
and pressure cancel out. Thus, it is possible to detet 
mine the corona onset voltage with considerable pre 


» 


cision. This is illustrated in Fig. 2 for 15-kv polyethy! 


ene cable, with no strand shielding. The corona onset 

was lowered by bending trom 36 kv to 17 ks 
\utographic mapping can be used with cable having 

no strand shielding and nontinned stranded copper 


conductor. A 10°, silver cyanide solution its drawn 
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Fig. 1. Corona absorption in high-voltage polyethylene cable before 
and after bending 
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Fig. 2. Results obtained with balanced-sample method on 15-kv 
polyethylene cable after bending 


through the conductor by vacuum methods, Copper 
surtaces accessible to liquid receive a coating of silver 
Silvered areas map on the outside of the conductor the 
projections of adajcent corona spaces. This test requires 
only a 2-loot sample It can provide conclusive evidence 
of the existence of corona spaces 

Although corona absorption has been demonstrated 
leflon 


and even glass, the manometric method gives the most 


with butyl rubber, polyvinyl chloride, silicon 
satisfactory results with polyethylene cables This is 
because polyethylene has negligible dielectric heating 
In polyvinyl chloride cable, the dielectric heating in 
creases the all pressure irisicte thu tending to mask 
the absorption or pressure decreas Ihe net ibsorp 
tion can be read alter eventual cooling on removal of 
stress, but it is difheult to determine the corona level 
precisely With such insulation, the silver mapping 
method is preterable as a criterion of the presence of 
internal corona paces 

These methods are not offered as routine tactor 
tests, but rather in the hope that they may contribute 
to making the studies of internal corona more direct 


and conclusive 
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Color and Monochrome 


Cathode-Ray Tube Performance Tests 


C.F. OTIS 


Numerous problems are involved in setting up 
definitive performance tests for cathode-ray 
tubes. The need is emphasized for absolute 
quantitative methods of evaluating focus prob- 
lems in these tubes. In addition, those charac- 
teristics which are unique to color tubes and 
which present the most problems to the set de- 
signer are discussed. 


Hk ENGINEER in a television manutacturer’s 

plant who ts responsible tor cathode-ray tube 

(CRT) testing faces peculiar and, at times, bat 
Hing situations. On the one hand, the CRT manuta 
turer insists that since his tubes meet all the Joint 
Electron Tube Engineering Committee specifications 
plus a few of his own, there should be no question 
about acceptance of the tubes in unlimited quantities. 
Exerting pressure from the opposite direction is the set 
engineer, who, confident of his own ability, is quick to 
blame any undesirable characteristics of the complete 
set on the cathode-ray tube, Squeezed between these two 


conflicting forces the CRT engineer must first deter- 


Fig. 1. Contrast 
measurement chart. 


mine the type of problem, if one exists, and second, ar- 
rive at a solution which will result in the best possible 
picture quality for the completed set, Finally, this solu 
tion must be such that a sufficient number of tubes can 
be supplied by the CRT manufacturer to meet produc- 


tion needs at a competitive price. 


MONOCHROME TUBE TESTING 


INASMUCH AS the most experience has been gained 
with monochrome tubes, the approach to the testing 
problem will start with this type of tube. Sufhcient 
shadow clearance is a constant problem to the set engi- 
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neer, Sufficient clearance would mean that in all parts 
of the country and under all conditions of station 
blanking, with the linearity available in the set, the 
video information can be centered on the tube face 
without the inner contours of the glass bulb masking 
off a portion of the picture. The steps previously taken 
by CRT manutacturers to insure sufficient clearance 
have not been adequate. It is standard practice in tube 
plants to check shadow clearance by means of special 
yokes which are constructed in such a manner as to 
slide back on the tube neck a controlled distance. Tubes 
producing shadow with these yokes are labeled rejects. 
However, no attempt is made to center the raster on the 
tube face at the time this test is made, Such a test as 
this does insure that the glassware is correct or at least 
the inner contours meet a prescribed minimum dimen- 
sion, However, no check is made on the gun alignment 
within the tube. If, when the raster is centered on the 
tube face, the undeflected beam does not pass through 
the center of the tube, neck shadow can be present 
even though the glassware is within specifications, With 
the advent of the non-ion trap tube, the situation has 
improved, For one reason, more consistent shadow 
measurements can be made. Positioning of the beam 
bender was one of the main deterrents of repeatable 
shadow determinations. Second, the CRT manutactur- 
ers are now willing to place a more strict requirement 
on the position of the undeflected spot relative to the 
tube face. A tolerance of 3% inch with respect to the 
geometric center of the tube is now proposed. A tighter 
tolerance on gun alignment should enable the set de- 
signer to employ a longer and more sensitive yoke in 
spite ol less shadow clearance 

The new 110-degree tubes have presented a contrast 
rauio problem which did not exist in the 90-degree 
tubes. This problem is associated with the dark areas 
of the picture rather than the bright’ portion. The 
phosphor in these dark areas is being activated by re- 
flected electrons resulting in diluted black areas. The 
technique employed tor making a contrast ratio meas- 
urement is to use a special slide which forms a plain 
white field with a rectangular black patch in the center 
as Shown in Fig. 1. When two tubes are compared, the 


Full text of conference paper CP57-1007, presented at the AIEE Fall 
General Meeting, Chicago, Ill, Oct. 7-11, 1957, at a session sponsored by 
the AIEE Television and Aural Broadcasting Systems Committee 
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brightness is adjusted to produce the same light-metet 
reading in the white area for both tubes and the same 
raster size. With a sensitive multiplier tube, the bright 


ness in the dark areas are read. The tube with the 


higher reading will have the poorer contrast ratio. 


Initial tests on cathode-ray tubes should never be 
made in television receivers. Unlimited variations can 
exist between so-called “identical sets.” This problem 
of duplication can be avoided by inserting, in turn, 
the tubes to be tested into a single chassis. This is a 
laborious method and eliminates the possibility of em 
ploying a reference or standard tube for comparison. 
The conventional single-position test racks shown in 
Fig. 2 and used by CRT manufacturers for production 
testing of G, cutoff, light output, and gas ratio, have 
likewise proved inadequate for the more subtle tube 
characteristics such as focus quality. As in the case of 
the single-chassis technique, this type of rack sullers 
from the inability to make comparison measurements. 

At the Philco Corporation, a 6-position test rack has 
been constructed to circumvent these deficiencies. 
Mounted on casters, it is completely mobile. Each tube 
position is capable of accepting any size tube from 814 
to 24 inches (diagonal), as shown in Fig. 3. To insure 
that each position receives an identical video signal, 
there is a single video amplifier feeding individual out 
put stages at each position. The separate output stages 
permit individual contrast controls. Because the plate 
load resistances of these output stages are only 1,200 
ohms, a bandwidth of 5 megacycles is easily obtained 
A switch ts available to add shunting circuits which will 
drop the bandwidth to the more conventional 3.0 
megacycles of present-day receivers. Because the Philco 
signal center is capable of sending to the test position, 
via coaxial cable, practically any type of video signal 
this is usually the only type of signal-handling amplifier 
required By eliminating the tuner and i-t amplifiers, 
all questions of correct tuning and amplifier alignment 


have been avoided. However, to satisly set engineers 





Fig. 2. Conventional cathode-ray tube test rack. 


who are accustomed to observing station r-f signals, a 
tuner and i-f amplifier have been incorporated into the 
rack. When a switch is thrown, the output of the video 
detector is ted into the common video amplifer. For 
14 volts peak-to-peak at the second detector, 150 volts 
is obtained at the plate of the output tube when a 

One 


monoscope test chart is used. \pproximately 25 ol 


‘ 
this output voltage is synchronizing pulses. This signal 
can be either positive or negative for cathode or grid 
drive to the CRT. 

At each position, there are individual brightness, con- 
trast, and electrostatic focus controls, The average ca 
thode current in each tube can be read by means of a 
multiposition switch on one meter while a second mete 
records the focus voltage. The first meter, when switched 
into a clamping diode, indicates when the CRT is: 
driven to zero bias, a convenient device in evaluating 
the performance of low-screen-voltage tubes. ‘The anode 
voltages are supplied by two commercial power units, 
one supplying voltage to the upper three positions of 
the rack and the second unit feeding the lower three 
tubes. Similarly, two separate screen supplies teed the 
upper and lower positions. Phe anode voltages are 
read on the power units and the screen voltages are 
shown on the second rack metet 

New types of cathode-ray tubes are being brought out 
at such a rapid rate that it is difheult to make modifi 
cations in the rack fast enough to keep up with the 
new tubes. With the two screen sources and means ol 
cathode driving the tubes, it is possible to compare a 
low-screen-voltage tube with the conventional /7AVP4 
and 2/BTP?# tubes. Fortunately, the new 110-degree 
tubes with their special yokes will fit mechanically in 
the rack and, with adapter cables tor the base connec 
tions, they can be checked with a minimum of eflort 
Our major objection at the present is that the rack will 
not test color tubes, and there is no way ol knowing 
which type of color tube the rack should be designed 


to accept, 


Fig. 3. Multiposition rack with tubes 
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Fig. 4. Resolution charts 


llaving a convenient rack available, it is now time to 
put it to use, Phe most difficult characteristic of a ca 
thode-ray tube to evaluate, either quantitatively o1 
qualitatively, is locu quality, or the ability to resolve 
fine detail. There are several reasons tor this difficulty 
If focus quality is to be determined by an observer 
comparing several tubes while viewing television pr 
tures, he will be influenced by other CRT characteris 
tics. The colors of the tubes under test, the contrast 
ratio obtainable from the tubes, the depth ol locus, 
the focus voltage applied, and the zero-bias emission all 
will influence his judgment one way or the other. See 
ond, the evaluation of focus quality very casily can slip 
into the realm of personal preterence particularly when 
Phird, 


there is no single test or single test pattern which can 


only television scenes are used in the tests 


be used to furnish either a quantitative o1 qualitative 
analysis of the locus quality, Resolution charts such 
as Fig. 1 are helptul, but because of their low peak-to 
average brightness ratio turnish little information about 
the tube at high beam currents (750 to 1,000 micro 
ATI Peres) 

In this section are described briefly some of the test 
signals used at Phileo with the particular tocusing chat 
acteristic emphasized by means of the signal. The reso 
lution chart shown in Fig. 4 can be used as a quantita 
live measurement of resolution, In addition, the depth 
ol focus can be measured tor electrostatic tubes in terms 
of the focus voltage required at the center of the pat 
tcrn as compared to sone point ata specified distance 
away from the center, Obviously yokes with known 
astigmatism characteristics should) be used. Slides, 
rather than station scenes, are convenient tor compara 
live measurements of locus quality, as they are always 
available and can be maintained for any length of time 
lor leisurely inspection, Fig. 5, from the National Tele 
vision System Committee color slides, with its fine de 
tail at several brightness levels has proved to be a valu 
able calibrating instrument for monochrome tubes. 
Chis has proved to be true tor several slides originally 
constructed for the tri-gun color tube. The familiar in 
verted cross-hatch pattern shown in Fig. 6 was orig 
inally intended for convergence work. However, if the 


video drive is adjusted so that the dark portions are at 
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zero beam current and the white lines set for equal 
brightness on the tubes in the test rack, the width of 
the white lines is a measure of spot size, By increasing 
the video drive, measurements at various peak beam 
currents can be made without drawing excessive cur- 
rent from the anode supply. The slide in Fig. 7 was 
also intended for convergence work but has proved a 
valuable aid for observing any “halo” effects in the 
CRIT, particularly at high beam currents, This “halo” 
effect is characterized by a semi-illuminated areca exist 
ing around each bright spot on the screen, even though 
the focus voltage has been adjusted tor an optimum 
value. The problem was first encountered with the 
tubes requiring no ion traps and appears in the posi 
tive grid region of the CRT. With its numerous black 
and-white transitions and high peak-to-average bright 
ness, this slide is a convenient tool tor this type of 
investigation 

Phe spot generator or pulsing unit which produces 
a single white dot in the center of the CRT face is still 
a necessary instrument in any locus quality evaluation. 
Provisions should be made for increasing the size of 
the driving pulse to enable the grid of the CRT to be 
driven into the positive region for checking the previ 
ously mentioned “halo” effect. A more accurate obser- 
vation of this effect can be ebtained with the spot gen- 
erator than with any of the slides. A clamping diode, 
which measures the height of the applied pulse, is 
necessary in order that the peak beam current may be 
determined, The sizes and shapes of the spots are read 
directly off the face of the CRT 

With the exception of the slide shown in Fig. 5, the 


techniques described have avoided the pitfalls associ- 


ated with judging focus quality by means of station 


television pictures. With the predominance of black 
areas in the slides described, picture tube color has lit 
tle effect. If the convergence patterns shown in Figs, 6 
and 7 are used and the contrast controls in the rack are 


adjusted to make black at zero beam current, and if the 


Fig. 5. Jewelry slide. 
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Fig. 6. Inverted cross- 
hatch pattern. 


average beam currents of the tubcs under test are made 


equal with the brightness controls, the peak currents 


also will be approximately the same. The eflect of the 
control-grid cut-off voltage and zero-bias emission need 


By 
generator, 


no longer be considered. means of the 


all 


at the same peak currents tor the 


( lamiping 


diode in the dot tubes are set directly 


tests. Because the 


test patterns have high peak-to-average brightness ra 


tios, factors which contribute to a poo! contrast ratio 
such as stray emission and reflected electrons have negli 
vible effect on the test results. If the evaluation is re 
stricted to the center portion of the CR'T screen, the 
depths of focus and yoke astigmatism problems may 
be avoided. 
Iwo limitations to our testing techniques sull re 
The first the 
Kach 


control which can vary 


involves 
rack 


voltage 


main. limitation apphed locus 


in the has its 


the 


voltage. position own tocus 


from —750 to 750 


volts. When the tests are made, should the focus voltage 


be initially set up on a monoscope pattern at some pre 


scribed average beam current and then remain fixed 


ior the remainder of the tests? With electrostatic tubes, 


five different observers would choose five ditlerent [o- 


cus voltages varying by 200 volts. In a television re 


ceiver, there are usually only two or three different 


locus voltages available. It would seem more logical 


from the set designer’s viewpoint to select one of these 


voltages and maintain it throughout the tests. Better 


results can be obtained trom the tube if the tocus volt 


age is adjusted for each type ol signal. Obviously, the 


CRI like take 


this flexibility. The locus-voltage problem becomes even 


manufacturer would to advantage of 


more when measurements on an 


\s 
750 the 


Important spot Size 


“electrostatic tube are made with a spot generator 


the locus voltage is varied from +750 toward 


spot grows smaller until a halo appears around the spot. 
continues 


\s the locus voltage in 


the 


a negative direction, 
and the 


\t 


spot size be measured? Some people use the locus voltage 


halo increases in size bright spot in. the 


center becomes smalle what voltage should the 


obtained from a test chart and measure the size of the 


bright spot in the halo. Other engineers adjust the locus 
voltage until the halo just disappears and make thei 
measurements at this voltage The present tec hnique al 


Philco is to employ the latter method of determining 


focus voltage when using the dot generator and to ad 
just the voltage for optimum on cach slice 

If the 6-position test rack and the comparison method 
1957 
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between a standard tube and several tubes under test 


are used, the results are still subject to the personal 


whims of the observer. Although we have succeeded in 


ol contributed by human 


frailties, our decisions with respect to CRI quality are 


removing a number errors 
based mainly on qualitative rather than quantitative 
measurements. One of the main purposes of this article 
is to present the need tor absolute CUan titative meth 
ods of evaluating locus quality in cathode-ray tubes. It 
is hoped that the techniques described here will en 
courage other engineers to apply their efforts in’ this 


direction 


COLOR TUBE TESTING 


be 


to color 


I HIS DISCUSSION will confined to those character 


istics which are unique tubes and which pre 


sent the most problems to the set designer, Inasmuch as 
our experience has been primarily with the tri-gun con 
struction, the information presented will be restricted 
to this type of tube. The greatest problem of this tube 


is presenting an acceptable monochrome picture. The 


Fig. 7. Convergence chart 


ol 
this problem ts called color purity 
flat 


color 


tube characteristic which is one the main tactors in 


Iwo types of purity 
held which de 
when only gun is ap 
field defines 
all three 


are commonly mentioned purity 


fines the untlormity of one 


plicd at a time, and white purity, which 


the uniformity of color when yuns ipplied 


Lack ol by 
mecorrectly positioned phosphor dots during the print 
field 


up trom the set or induced into the tube itself, or incor 


simultancously unilormity may be caused 


ing process, eflects of the earth's stray fields set 


rect posituoning of the external devices suspended on 
yoke mal 
more difheult 
flat held 
flat fhrelds 


THC POSE OP al discoloration 


the tube, such as the color purity magnet 


field neutralizing device In general, it is 


field 


the 


untiorm white than a 


held is 


to obtain a Tiita: 


W hie i 
fit 


whit 


ed 


the the sum ol three 


view iti i red 





Fig. 8. White purity slide. 


ficld appears when the electrons from the red gun fail 
to land on the red phosphor dots and overlap onto 
green or blue phosphors 

Cathode-ray tube manutacturers in their testing 
equipment have taken elaborate precautions to isolate 
the tube trom all external effects which might tend to 
make their tube appear poorer than the effects caused 
by their own errors. ‘Tubes are tested in a rack com 
plet ly enclosed with mu-metal to produce a field-tree 
pace \ controlled field simulating the vertical com 
ponent of the earth’s field, is introduced by loops ol 
wire placed at the top and bottom of the tube enclosure 
Belore being tested, the tubes are subjected to a neu 
tralizing field by a “degaussing coil,” a loop of wires 
approximately 20 inches in diameter which is waved 
around the tube, This procedure removes the effect of 
any existing field within the tube. Elaborate mechanical 
controls permit accurate adjustment of the yoke and 
color purity magnet, To correct for the component of 
the earth's field entering the front face of the tube and 
any errors trom printing or deformation of the shadow 
mask, six to eight adjustable magnets positioned on a 
band around the tube may be adjusted for optimum 
purity 

Now, the basic problem is faced, What is acceptable 
color purity? How shall it be defined? There have been 
a variety of attempts, none of them completely satis 
Lactory In one method, the tube tace is divided into 
zones, usually concentric circles, and a certain percent 
age of the zone's area is permitted tor impurities, the 
percentage imcereasing the greater the distance of the 
zone trom the center of the tube. Measuring the area 
of the impurity is the problem with this method. Slides 
showing acceptable amounts of impurity were distrib 
uted by one manutacturer, These would show the im 
purities in particular locations and in particular colors 
When applying this slide information to another tube 
with different impurity locations and color, it is dith 
cult to judge acceptability. Another manulacturer, con 
centrating on white uniformity, employed a painting 


instead of a slide, as shown in big 5 
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The set designer is interested not only in whethe 
the red beam falls on the red phosphor dot, but also in 
how well-centered the beam is on the correct phosphor. 
Conditions in a set are never as controlled as in the 
CRT manutacturer’s test rack, especially with respect 
to stray fields. In addition, it can be expected that the 
set will be rotated from its original position where the 
rim magnets were adjusted. This will alter the earth's 
field, and some motion of the beam relative to the phos 
phor dot can be expected. With time and patience, an 
individual can make a plot of the beam position rela 
tive to the correct phosphor dot over the complete tube 
face with the aid of a microscope. However, this task 
becomes laborious if a large number of tubes must be 
tested 

Our present technique is to pretest all tubes in fac 
tory test stands, as shown in Fig. 9, belore placing the 
tubes in sets. These stands have no magnetic shielding, 
thus stimulating receiver conditions. The tubes are 
adjusted for optimum color purity lacing a given dire¢ 
tion and are checked for flat field purity with each of 
the three colors, as well as a white field. If there is dith 
culty in obtaining purity, the rack can be rotated to 
check how well-centered the beam is on the correct 
phosphor. The zoning method previously described dé 
termines the acceptability and we depend on the ex 
perience of the operator for uniformity, As is true with 
most acceptance specifications, there are no arguments 
about the very bad and very good tubes, but the borde 
line cases may produce some stimulating discussions 
with CR’T suppliers 

General observers usually are not as critical of the 
tri-gun tube when it is operating with a color signal 
This is partially because they are amazed that color 


is being produced and, second, because they have no 


previous standard of performance as ts the case with 


Fig 9 
test stand. 


Production 
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monochrome pictures on a color tube. In general, the 
tri-gun reproduces color quite well when properly ad 
justed. In our limited production experience, we did 
experience an interesting chromaticity problem. On a 
flat field, with only the red gun in operation, some tubes 
instead of producing a red color actually produced a 
magenta hue. When the screen was examined with a 


microscope not only were the red phosphor dots illu 


minated but also the green and blue dots. However, 
there was no purity error as the primary electron beam 
was landing on only the red phosphor. The green and 
blue phosphor dots were being excited by reflected 
electrons. The reflection appears to be occurring in the 
holes of the mask as the diluted red color existed over 
the entire face of the tube. To check this characteristic, 
which for a lack of a better name has been called dilu- 
tion, a special meter was constructed. This meter, 
shown in Fig. 10, consists of a sensitive photomultiplier 
tube and meter in addition to a filter holder which en 
ables standard Kodak filters to be inserted in front of 
the multiplier tube. With only the red gun operating, 
a reading is first taken with two cyan filters plus a red 
transmission filter in front of the meter. A second read 
ing is then taken with only a blue transmission filter, 
and a third reading with the blue filter replaced by a 
green transmission filter. The purpose of the cyan fil- 
ters is to keep all three readings at about the same 
range on the meters. With a reading of 100 for the cyan 
and red filters the blue and green filter readings should 
not exceed a prescribed value. The main problem with 
such meters is to obtain reliable calibration from one 
meter to another, inasmuch as no two multiplier tubes 
have similar color responses. Once calibrated, the meters 
will maintain this calibration over long periods of time. 
The photomultiplier used is an RCA 62/7 with S-10 
spectral response. The slides are red filter, Kodak no. 
29; blue filter, Kodak no. 478; green filter, Kodak no. 
61; and the cyan filter, Kodak no, CC-50C, 

The slide shown in Fig. 7 is a special slide developed 
by Henry Vasilevskis of the Philco laboratory to sim- 
plify the convergence procedure and has been appropri- 
ately termed the “crow’s foot” pattern. In addition to 
the familiar crosshatch lines and circle, which are nec- 
essary for adjusting linearity and scan width, there are 
series of little V’s along both the vertical and horizontal 
axes of the chart. Enclosed within the arms of each V 
is a rectangle with its largest dimension parallel to the 
horizontal axis. The right-hand arm of each V makes 
an angle of 30 degrees with respect to the horizontal 
and, hence, is parallel to the motion of the red beam 
when either static or dynamic waveshapes are applied 
to the red convergence pole piece. The left-hand arm 
of the V is at 150 degrees to the horizontal and parallel 
to the motion of the green gun under the influence of 
the converging fields. 

Inasmuch as the arms of the V are constructed with 
these particular angles, convergence errors of the red 
gun will appear only along the side of the left-hand arm 
of the V, the motion of the red beam being at an angl 
of 120 degrees to this side. Similarly, convergence errors 
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Fig. 10. Dilution meter. 


of the green beam appear only along the right-hand arm 
The rectangles are used to converge the blue beam upon 
the converged red and green beams 

The advantage of this chart over the inverted cross 
hatch lies in the fact that by looking at the miscon 
verged pattern, the operator knows which beam to 
move and how much to move it. No longer is it neces 
sary to work back and forth between the green and 
red controls. 

\ variety of other tests must be applied to the tube 
to insure acceptable performance in a completed set 
However, the majority of them are routine measure 
ments made on all types of cathode-ray tubes or are 


tests which have been described in other papers. 


CONCLUSION 


THE EXPERIENCE gained from testing cathode-ray 
tubes has led to several conclusions which are listed 


below: 


1. An acceptance test should be as simple as possible. 
The more complicated the test, the more complex be 
come the specifications and their interpretation, 

2. The test should be quantitative, if possible. When 
the results can be measured by a meter instead of an 
observer's opinion, very little controversy arises 
5. The test should be conducted in a controlled en 
vironment. Unknown components and circuits in the 
measuring equipment which might add more variables 
should be avoided. 

4. Comparative measurements, at present, are the 
most sensitive means of observing the subtle differences 


in monochrome tubes. 


The test rack technique described in the monochrome 
section of this article meets the requirements of the 
conclusions listed. Reproducible slides presented simul 
taneously on a number of cathode-ray tubes are simple 
and concise methods of demonstrating tube limitations 
to a CRT manufacturer, With such a rack, the testing 
environment is flexible and yet reliable, inspiring con 
fidence in the test results. Untortunately, judging CRT 
focus quality is still more of an art than a science, de 
pending primarily on comparative evaluation. The test 
rack, with its six duplicate testing positions, is ideally 


suited for such tests 


Tube Tests 
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A Message to the Individual Section Member 
on “Membership Month” 


“EVERY MEMBER GET A MEMBER” 
watchwords of AIEE “Membership Month’ 


will be the 
"this Novem 
ber. This is the time toward which the year-round mem- 
bership activities aim—the when a 


effort. 


time 
Each 


urged to recruit at least one new member during No 


program be 


comes an intensified member is strongly 


vember, An important part of this general goal is the 
drive to gain the membership of those engaged in elec 
trical engineering education in the nation’s colleges and 
universities. The Section Membership Committees will 
spearhead the drive but the co-operation of each indi 
vidual is vital to make the month a success. 

It is suggested by H. R. Heckendorn, national mem 
bership chairman, that members review the AIEE Con 
stitution to familiarize themselves with the nature, ob- 
jectives, and benefits of the Institute before approaching 
prospective members. Members may contact their Sec 
tion Membership Committee for reference material 
concerning the mechanics, processes, and requirements 
of membership and for hints on how to approach, inter 
view, and interest prospective members, 

Many Section Membership Committees will be plan- 


ning special projects for November and it is hoped that 


all members will actively participate in them. A number 
of these projects will take the form of dinners, special 
meetings, and technical programs to which membership 
prospects will be invited. At these gatherings, it is felt 
that one of the most important benefits of AIEE—fellow- 
ship—should be at work. And, of course, the spirit of 
fellowship emanates from the genuine interest of the 
individual member—in his Society, in his Section, and 
in the prospective member, . 

Ihe Institute, to remain a vital organization, must be 
a continually growing one, receiving “new blood.” 
AIEE offers the electrical engineer many benefits. If he 
is contacted “at the grass roots” level by the individual 
Section member, he will be more inclined to investigate 
the possibilities offered to him by Institute membership. 
If he has had an inclination to join, but has been hesi- 
tant to initiate action, a visit by a friendly and well-in 
formed member is very likely to induce him to carry out 
his intentions, 

Personal contact, then, is the principal means for 
carrying out the membership program. It is hoped that 
each individual member will contact as many prospects 


as possible. 





Richland Section Serves as Host to 


1957 Pacific General Meeting of ATEE for a 


THE RICHLAND (WASH.) SECTION of 
AIEE was host to over 600 members and and Ladies’ 
students at the ALEE 
Meeting, held at the Pasco Senior 
School, Pasco, Wash., August 28-30, 1957 
The meeting was sponsored by three Dis 
Institute—the 


Pacific General 


tricts of the 
Northwest land. 


In addition to the general session, there On 


the Pacific, and the 
Thursday 
were 19 technical sessions covering various 
subjects of interest to electrical engineers 
including nucleonics tainment included 


powel generation, 


systems, substa 
flight test 


magnetic amplifiers, hu 


safety, industrial power 


tions, radio communications 


instrumentation 
television and aural other 


nhian engin ening 


broadcasting systems, and many others fried 
Inspection trips were made to the Me 


Nary Dam and Powerhouse on the Colum 


gram was provided by the Entertainment 
Committees 
gram featured a brunch at the Desert Inn 
High in Richland on Wednesday, a buffet sup 
per Wednesday evening at the Kennewick and 
Country Club, and a luncheon on 
North Central, day at the Officers Club in North Rich 


evening, the 
their families, and guests attended a bar 
becue at Sacajawea State Park. The enter 
music by the 
River Cowboys and water sports demon 
strations by the Tri-Cities Water Ski Club 

Present at the barbecue and at several 
meeting functions was f. 
(AM ‘03, M ‘19) 
Institute members, and resident of Kenne In 1912, 


was with the Cincinnati (Ohio) Edison 
Company as a construction engineer. Two 
years later he moved to New York City 
stint with the New York Edison 
Company, following which he was em 
ployed by the Union Electric Light and 
Power Company, St. Louis, Mo., for nearly 
The ladies’ pro four years, where he was in charge of 
electrical construction, He then worked 
for a short time for Westinghouse Electric 
Manufacturing Company in Pitts 
burgh, Pa., as an erecting engineer. In 
1908, he moved westward to Helena, 
Mont., where for four years he was gen 
eral foreman of operations with United 
Missouri River Power, During the years 
he was moving around, he was gaining a 
wide range of experience and became ac 
quainted with many men now recognized 
as the pioneers of the electric utility in 
dustry. Incidentally, he holds membership 
H. Sieg card No. 968, one of the earliest held by 
one of the oldest any current member. 

Mr. Siegfried moved to Kenne- 


Phurs 


members, 


Snake 


bia River, the Ice Harbor Dam construc 
tion, Phillips Pacific Chemical Company 
plant, and the Midway 
Hanford Works area. 

A stimulating and enjoyable social pro 


Substation and 


QOH 


wick for the past 35 years, who has had a 
long and interesting career in the field of 
electrical engineering. He was born in 
White Haven, Pa., in 1877, and was grad 
uated from Pennsylvania State College in 
1900, His first experience in the industry 


Institute Activities 


wick, Wash., where he began a long and 
distinguished career with the Pacific 
Power and Light Company. He started out 
as superintendent of transmission and 
generation, and subsequently was named 
superintendent of power, a position he 
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held until his retirement in 1948, In this 
latter capacity, he was in charge of opera 
tions in the Yakima Valley and the Walla 
Walla area, and later had responsibility 
for the Deschutes area and power output 
at Astoria, Oreg. Throughout his years in 
the region, he also found time tor pai 
ticipation and leadership in civic activities 
of his home community. His professional 
activities have included membership in 
the Northwest Electric Light and Power 
Association and the American Association 


for the Advancement ol Science 


General Session 


The general session, held Wednesday 
morning, August 28, was called to ordet 
by O. W. Hurd, chairman of the Pacific 
General Meeting Committee. The invoca 
tion was presented by Rev. P. F. Nance of 
the First Christian Church, Pasco 
Briel welcoming addresses were pre 
sented by Mayor B. B. Smith of Kenne 
wick, Wash., and H. A. Carlberg, chair 
Richland Section. A BUFFET DINNER was served in the patio of the H. A. Carlberg residence located in 


man ol the 


M. M. Ewell, vice-president, District Richland, Wash., to the representatives of the leading Tri-Cities engineering societies, the dele 


No. 9, then introduced AIEE President gates from the Northwest District Sections, representatives of both the Pacific and Northwest 
Districts, and National AIEE officers and their wives. The affair was the President's Reception 
for AIEE President W. J. Barrett. Shown at the dinner are: (seated, left to right) Mrs. Carlberg, 
Mrs. Kistler, and Mrs. Barrett. President Barrett (standing left) and AIEE Director R. E. Kistler 


W. J. Barrett. President Barrett discussed 
the ALEE position on the organization of 
the engineering profession as a whole, as 
covered in the Board of Directors Meeting 
at the Summer and Pacific General Meet General Electric Company He stated that United States, but he teels confident that 
ing. San Francisco. Calif n June 1956 these problems could be classified into this goal will be achieved 
and reported in a letter by Past President three mutually interdependent categories In closing Mi VicCune tated the 
M. S. Coover appearing on page 516 of technical, political, and economi He solution of our technical problem ill 
the June 1957 issue of Electrical Enginee went on to say that the United States has in the end, solve our political and eco 
ing. He stressed that the policy is not a 1 tremendous supply of relatively inex- nomic problems, and in this fact le both 
proposal for the Institute to disassociate pensive chemical tuel and the most ad the principal challenge to industry an 
itself from anv of its present activities vanced technology in power generation the ound basis on which e can plan 
Rather, it is concerned with those organi from these sources of any nation in the for the future 
zations, such as the Engineers Joint Coun world, It will not be an easy task to make An address by U. M. Staebler, chief ol 
cil (F jc) Engineers Council for Profes electricity from nuclear energy at a cost the Civilian Reactor Branch, Division ol 
sional Development (ECPD), and National competitive with chemical fuels in’ the Reactor Development, U.S. Atomic Enet 
Society ot Professional Engineers (NSPE) 
which deal with problems of the entire 
engineering protession. It is felt that be 
cause there is a multiplicity of these agen 
cies, there has been an ove rlapping in cer 
tain areas, with competition and conflicts 
resulting in many cases 

I he purpose of the policy set forth at 
San Francisco is to clarify the AIEI posi 
tion on what these agencies should be do 
ing. Its effect would be most important in 
defining and limiting the activities carried 
out by these groups ae should handle 
those matters which are primarily techni 
cal in nature, but are too broad in scope 
to be handled by any one of the individ 
ual societies; ECPD, the fields of technical 
education and the development of young 
engineers; and NSPI the professional 
ispects, including economics employment 
ethics, and contacts with Government re 
garding legislation affecting engineers 

President Barrett cited the United Engi 
neering ‘Trustee Inc isa good example 
of how an organization can function effec 
tively if its purpose and limits are clearly 


defined at the outset WP Photograph i 


In closing, he discussed the acquisition AIEE AND CIVIC LEADERS go over last minute details before the AIEE Pacific General Meeting 
of the new site for the United Engineering opening general session, August 28, 1957, in the Pasco Senior High School, Pasco, Wash. Left to 
Center in New York City, and showed a right: Rev. P. G. Nance, First Christian Church, who gave the Invocation; W. J. Barrett, AIEE 
color slide of the vicinity in which the president, who addressed the meeting; 8. B. Smith, mayor of Kennewick, Wash., who delivered 
building will be located the Welcome Address; O. W. Hurd, manager of Benton County Public Utility District and gen 

An address Outstanding Problems in eral chairman of the Pacific General Meeting who presided; and H. A. Cariberg, specialist for 
the Atomic Energy Field vas presented general manager of General Electric Company Hanford Atomic Products Operation and chair 
by F. K. McCune, vice-president and gen man of Richland Section of AIEE who welcomed the engineers to the Tri-Cities and the Pacific 
eral manager Atomic Produet Division General Meeting 
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R. A. Clemensen, Photography 


LEADERS IN THE BARBECUE for the more than 650 engineers and their wives and children 
attending the AIEE Pacific General Meeting in Pasco, Wash., are: (left to right, facing the cam- 
era) F. J. Harless, General Electric Co. Hanford Works electrical maintenance; R. B. Britton, GE 
Company labor relations and Pacific General Meeting chairman of Entertainment C ittee; 
ond H. H. Hudiow, manager of Franklin County Public Utility District and chairman of the 


Barbecue Party. 


Commission, was read by Dr. Glenn 
Wensch, senior project engineer of this 
program The various experimental 
projects currently being developed in the 
United States were briefly outlined, He 
asserted that this country is capable of 
outbuilding and outproducing the rest of 
the world in the next five years with large 
prototype reactors, but emphasized that 
there is the important question of whethe 
nuclear 


we want to achieve “economic 


power at any cost,” 


Student Program 


Following a student luncheon on Thurs 
day in the cafeteria of the Pasco Senior 
High School 
subjects of particular interest to students 
was held. R, I 
District No. 9 Committee on Student Ac 
tivities introduced the faculty counselors 


a special session devoted to 


Stephenson chairman ot 


ind student chairmen from the numerous 
colleges, universities, and technical schools 
in Districts No. & and No. 9%. President 
Barrett then presented an informal ad 
Knowledge and a Dual Re 
sponsibility The session closed with the 


dress entitled 


presentation ol the first prive papers from 
Districts No. & and No. 9 “Rapid Plotting 
of Root Locus Diagrams” by R. D. Green 
way, California State Polytechnic College, 
District No. 8, and A Method tor De 
signing Transistor Switching Circuits” by 
J. D. Burroughs of Oregon State College, 
District No, 9 


Technical Sessions 


Wednesday 


afternoon session was devoted to the sub 


Human Lngineering \ 
ject of human engineering and psychology 
in design. Dr. Maurice Rappaport of the 
Stanford Research Institute discussed hu 
man engineering as an aid to improving 
clectronic equipment. He emphasized the 
growing need for designing electronic as 
well as other equipment so that it’ is 
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tailor-made to fit man's relatively fixed 
physical, physiological, and psychological 
capabilities, 

Dr. Jesse Orlansky of Dunlop and As 
Stamford, Conn,, presented a 
paper on advanced instrumentation, stress 
ing the characteristics of current instru 
ments and trends for the future 

\ paper by Dr. J. W. Wissel and Di 
J. C. Lee, Lockheed Aircratt Corporation, 
outlined the company’s experience with 
human engineering in the remote han 
dling of nuclear radiation sources. 

rhe session closed with “Human Fac 
tors in Maintenance of Complex Systems” 
by Dr. N. D. Warren of the University of 
Southern California and Psychological 
He stated that the three ap 
proaches to the solution of maintenance 


sociales, 


Services, Inc 


problems are (1) the selection of me 
chanics having the greatest potential for 


success, (2) improvement of 


diagnostic 
training methods, and (3) the application 
of human engineering principles to design 
in order to improve maintainability. 

Three papers were pre 
sented at a Thursday morning session on 
nucleonics, The first, by A. R. Jones and 
R. L. Witske of the Westinghouse Electric 
Corporation, outlined some of the opera 


Nucleonics 


tional problems of nuclear power plants 
The text of this paper appears in the 
July 1957 issue of Electrical Engineering 
pp. 572-77. Mr. Jones expanded on the 
portions of the original paper covering 
xenon etlects 

D. S. Lewis of the General Electric 
Company discussed the operation of the 
Hanford reactors (see pp. 951-56 of this 
issuic) 

The training of operating personnel for 
nuclear power plants was described in a 
paper by W. G. McKeown Westinghouse 
Electric “Primarily,” he 
stated, “the sate operation of a nuclear 


Corporation 


reactor should depend upon the adminis 


trative control and operation and, sec 
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ondarily, upon the designed shutdewn 
control system. Obviously, neither can be 
eliminated.’ 
Television and Aural Broadcasting. In 
the first paper presented at a Thursday 
McClatchie of the 
Felegraph Com 


afternoon session, F. F. 
Pacific Telephone and 
pany de scribed a modified microwave sys 
tem for color television transmission, The 
system uses a new type of limiter and dis 
criminator, each capable of linearity and 
stability greater than any of the standard 
forms tested. Many new features are in 
cluded for casing maintenance and pei 
mitting precision alignment with a mini 
mum of test equipment, 

“A New Video Differential Phase and 
Gain Equalizer” by J. H. Clark, also ol 
Pacific Telephone and Telegraph Com 
pany, outlines a technique for the im 
provement of color television circuits, The 
new equalizer employs the nonlinear im 
pedance characteristics of devices such as 
germanium or silicon diodes to com 
pensate for the undesirable nonlinearity 
of the circuits to which it is applied. 

Ihe session closed with a paper by L. B 
Bennett, Pacific Telephone and ‘Telegraph 
Company, describing an automatic fre 
quency control circuit recently developed 

Safety. 1. M. A. Garcia of the Gemerai 
Electric Company presided at a Friday 
morning session devoted to safety. In “A 
Compendium of Grounding Techniques 
for Personnel and Equipment Protection,” 
H. E. Heddesheimer of General Electric 
discussed grounding methods for electrical 
distribution systems and equipment He 
also stressed the importance of establish 
ing definite maintenance schedules in 
order to assure that ground connections 
remain adequate, that ground circuits are 
not broken or burned, and that resistance 
to earth is within prescribed limits 

A paper by A. F. Ariey of Pacific Gas 
and Electric and E. P. Peabody of General 
Electric gave some comparisons between 
the safety and performance requirements 
of nuclear and conventional power plants 
Ihe paper states that operating experience 
with nuclear power plants will show them 
to compare favorably with conventional 
plants in safety, reliability, and ease of 
operation, 

S. Levy of the General Electric Company 
presented a paper, “Safety in Nuclear 
Power Plants,” reviewing the broad as 
pects of nuclear safety and discussing, in 
particular, three of its essential features. 
These deal with the need to (1) under 
stand the possible sources of hazards and 
their associated problems; (2) counteract 
the hazards derived from these sources by 
proper precaution in design and opera 
tion, and by providing safety devices to 
minimize their effects; and (3) determine 
the potential danger and confine its con 
sequences under emergency conditions. 





Membership in the American Institute of Elec- 
trical Engineers, including a subscription to 
this publication, is open to most electrical en- 
gineers. Complete information as to the mem- 
bership grades, qualifications, and fees may 
be obtained from Mr. N. S. Hibshman, Secre- 
tary, 33 West 39th Street, New York 18, N. Y. 








ELECTRICAL ENGINEERING 








AIEE Future Meetings 


EMC of EJC-SMC-NSF-NAS-NRC- 
WSE Engineering and Scientific 
Education Conference 

Edgewater Beach Hotel 

Chicago, Ill. 

October 31-November 2, 1957 


Machine Tool Conference* 
Hotel Schroeder 
Milwaukee, Wis 

November 4-6, 1957 


AIEE-IRE-ISA Electrical Tech- 
niques in Medicine and Biology 
Conference* 

Sheraton-Plaza Hotel 

Boston, Mass 

November 6-8, 1957 


Mid-Atlantic Textile Conference* 
North Carolina State College 
Raleigh, N. ¢ 

November 14-15, 1957 


Magnetism and Magnetic Materials 
Conference* 

Park Sheraton Hotel 

Washington, D. C 

November 18-21, 1957 


AIEE-IRE-ACM Eastern Joint Com- 
puter Conference* 

Park Sheraton and Shoreham Hotels 
Washington, D. ¢ 

December 9-13, 1957 


AIEE-IRE-ASOC Reliability and 
Quality Control Conference 

Statler Hotel 

Washington, D. ¢ 

January 6-8, 1958 

(Final date for *1TP—closed, 'cP 
Syn.—closed, CPMs—Nov, 1) 


AIEE-IRE Scintillation Counter 
Symposium 

Shoreham Hotel 

Washington, D. ¢ 

January 27-28, 1958 

(Final date for +1 P—closed, TCP 
Syn.—Nov. 12, CPMs—Nov,. 22) 


Winter General Meeting 

Hotel Statler, New York, N. ¥ 
February 2-7, 1958 

Final date for +*17P—closed ‘cP 


Syn.—Nov. 1, CPM Nov. 5 


AIEE-IRE-U of P Transistor and 
Solid State Circuits Conference 
Philadelphia, Pa 

February 20-21, 195% 

Final date for *TP—No ., tCP 
Syn Dec I, CPMs—Dee 13 


Textile Conference 

Georgia Institute ol Lechnology 
\tlanta, Ga 

March 15-14, 1958 

(Final date for *TP—Dee y, tCP 
Sy? Dec 4, CPM lan 


American Power Conference 
Sherman Hotel, Chicago, Hl 

March 17-19, 1958 

(Final date for *7TP—Dec. 6, ‘Cl 
Syn.—Jan. 1, CPMs—Jan,. 10 


EJC Nuclear Congress 
International Amphitheatre 
Chicago, Ill 

March 17-21, 1958 

(Final date for *TP—Dec. 6, 
Syn.—Jan. 1, CPMs—Jan, 10) 


Pulp and Paper Conference 
North Carolina State College 
Raleigh, N. ¢ 

March 27-29, 1958 

(Final date for +TP—Dec. 20, 
Syn.—Jan. 15, CPMs—Jan, 24) 


South West District Mecting 

Pulsa, Okla 

March 31-April 2, 1958 

(Final date for +TP—Dec. 20, SDP 
Syn.—Jan. 10, DPMs—Jan. 13) 


AIEE-ASME Railroad Conference 
Cleveland, Ohio 

April 9-10, 1958 

(Final date for {TP—Dec, 30, (CP 
Syn Jan. 24, CPM Feb. 3 


AIEE-IRE-ASME Automatic Tech 
niques Conference 

Statler Hotel 

Detroit, Mich 

April 14-16, 1958 

(Final date for *TP-—Jan. 3, {CP 
Syn.—Feb. 25, CPMs—Feb. 7) 


Middle Eastern District Meeting 
Washington, D. ¢ 

April 28-30, 195% 

(Final date for *+TP-—Jan. 17, SDP 
Syn.—Feb. 7, DPMs—feb. 11) 


Great Lakes District Meeting 
Michigan State University 
Fast Lansing, Mich 

May %-7, 1958 

Final date fo tT P—fJan 4, 
Syn.—Feb. 7, DPMs-—Feb. 11) 


AIEE-IRE-ACM Western Joint Com 
puter Conference 

Ambassador Hotel 

Los Angeles, Calil 

Mav 6-9. 195% 

Final date for 1P—fan 
Syn.—Feb. 18, CPM Feb 


East Central District Meeting 
Huntington, W. Va 

May 15-15, 1958 

Final date to (TP Jan i] DP 
Syn Marcel DPMs—March 11) 


AIEFE-IRE-RETMA-WCEMA = Joint 
Electronic Components Conference 
Los Angeles, Calif 

May 21-25, 195% 

Final date tor *7TP—Fel 14, 2CP 
Syn March 11, CPM March 21 


Domestic Appliances Conference 
Hotel Morrison, Chicago, Ill 

May 27-29, 1958 

Final date for *TP—Feb. 14, [CP 
Sv? March 11, CPMs March 21) 


AIEE-ISA-IAS National Telemeter- 
ing Conference 

Lord Baltimore Hotel 

Baltimore, Md 

June 2-4, 1958 

(Final date for *TP—Feb. 21, TCP 
Syn March 18, CPMs-—-March 8) 


Summer General Meeting 

Buftalo, N.Y 

June 22-27, 1958 

(Final date for +TP—March 14, TCP 
Syn Ipril 4, CPMs April 7) 


AIEE-IRE Nonlinear Magnetics and 
Magnetic Amplifiers Conference 
Los Angeles, Calif 

August 6-8, 1958 

Final date for +7TP ipril 25, CP 
Syn May 20, CPMs—May #0) 


Pacific General Meeting 
Sacramento, Calif 

\ugust 19-22, 1958 

(Final date for 1TP—May 9, tCP 
Syn. June 5, CPMs— June 6) 


Petroleum Industry Conference 
Baker Hotel, Dallas, Texas 
September 15-17, 1958 

(Final date for TP—June 6, {CP 
Syn luly 1, CPM July 17) 


AIEE-IRE-RETMA-SMPTE Na 
tional Electronics Conference 
Chicago, Ill 
October 15-15, 1958 

Final date for *+7TP—July 4 
Syn Jul oY CPM lug. &) 


Machine Tools Conference 
Statler Hotel, Harttord, Conn 
October 15-15, 1958 

Final date for P-Jul 
Syn.—July 29, CPMs—Auy 


Fall General Meeting 

Pittsburgh, Pa 

October 26-51. 195% 

Final date tor T'P—June 27, TCP 
Syn lu /,CPM lu N) 


Winter General Meeting 
New York, N. ¥ 


February 16, 1959 


Final date fo TP—Oct. 4 CP 


Final date tor ubmitting paper 
closent 

tTP— I ransaction Paper 

TCP Syn.—Conference Synopsi 
CPMs-—Conterence Manuscript 

SDP Syn.—District Synopesi 
DPMs—District Manuscript 
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Dr. Kelly Named Chairman of 


Campaign for United Engineering Center 


APPOINTMENT of Dr, M. J. Kelly (F 
‘S1), president of Bell Tele phone Labora 
toric Inve as general chairman of the 
business and industry campaign for the 
new S10 million United Engineering Cen 
ter to be constructed on United Nations 
Plaza between 47th and 48th Sts. was an 
nounced recently by W. J. Barrett presi 
dent of United Engineering Trustees, Inc 
and President of AIEI 

One of the nation’s distinguished scien 
tists? Dr. Kelly has had broad experience 
in directing research and development pro 
grams not only for the Bell System, but 
also on military projects undertaken by 
Kell Laboratories for the United States 


armed tore 


Dr. M. J. Kelly 


Dr. Kelly has held many public service 
assignments in Washington, D4 particu 
larly with the Atomic Energy Commission 
the Department of Commerce, and the De 
partment of Deternse Among his many 
honors are the Air Force Exceptional Sery 
ke Award and the 195% Trophy of the Au 
bore \ssociation, awardect for cis 
tinguished service to ai power in the treld 
of science 

Ibi. Kell ilko holds a Presidential Cer 

ol Merit tor h 


contributions dur 


ing World War IL. He is a Life Member of 
the Alfred P. Sloan Foundation, Inc., and 
a trustee and member of the Corporation 
of Atoms for Peace Awards, Inc. He also 
is a member of the National Academy of 
Sciences and a Foreign Member of the 
Swedish Royal Academy of Sciences, and 
is associated with many other scientific 
professional societies 

\ graduate of the Missouri School of 
Mines and Metallurgy, Dr. Kelly received 
the Ph.D). degree from the University of 
Chicago in 1918 and in the same year be 
gan his Bell System career as a research 
physicist. Before becoming president of 
Bell Laboratories in 1951, he had served 
as director of research and executive vice 
president 

Ihe campaign to raise tunds for the 
construction of the new engineering center 
Kelly. 


Initial efforts will be directed toward those 


will start later this year, said Di 


businesses and industries which are most 
dependent upon the technologies repre 
sented by the engineering societies 
Societies associated with the project for 
the new Center are: AIEF 
ciety of Civil Engineers 


American So 
American Insti 
tute of Mining, Metallurgical and Petro 
leum Engineers; The American Society 
of Mechanical Engineers; and American 
Institute of Chemical Engineers 

Over 184,000 engineers are included in 
the membership of the associated societies 
and an invitation has been extended to 15 
other American societies to make their 
headquarters in the Center 

In announcing the appointment of Dy 
Kelly, Mr. Barrett said: “The present En 
gineering Societies Building at 29 W, 39th 
St. is today completely inadequate, Mem 
bership growth has multiplied many times 
during the past half century that the pres- 
ent building has served as headquarters 
Present pace requirements ol associated 
societies are twice the square footage avail 
able in the old building. Qur need is ut 
vent and acute and is underlined by the 


inevitability of future growth.” 


AIEE Winter General Meeting 


Scheduled for February 


PtHthk WINTER GENERAL MEETING oft 
ATER will be held later ne iv, Startin 
beluuar md? continuin to bkebruat / 

ol the large number ol 
( boot Covering ill i lech 
bon ol the Trstituite meclings 
take phice in both the Statler and the 
ton MeATpin Hotel Ne York, N.Y 


| the Statler Hotel ill be head 


Previa ritten ton belore the 

the papel tS En pe silole 

i) approximation of the 

number of papers hich 


1) bye | resented 


however, indications are that the number 


1000 


2-7, 1958 


ol technical and conterence papers will 
exceed those of last) vear The tentative 
program 


ill be published in the January 


ee wa bnewieerin 


Hotel Reservations 


Block ol rooms have been set aside at 
both the Statler and = Sheraton-McAlpin 
Hotel is well as other hotels in the Penn 


1 Grand Central zones as m 


Ivana ate 
cai Details concerning hotels and 
il appear in the December issue 


ectlrica | i) 
Although the week of the meeting is 


neerin 


later this year than previously, the situa 
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tion is still stringent and none of the 
hotels will guarantee any rooms not re- 
served prior to January 13, 1958. The com- 
mittee suggests that requests be received 
prior to Christmas, as it is much more 
likely that the hotel desired will be able 
to accept it at that time 

Members are asked to send reservations 
to the hotel of their first choice, specific 
ally referring to the AIEE meeting. Do not 
write to more than one hotel. If requests 
cannot be filled, the hotel will automati- 
cally refer requests to the Hotel Accom 
which will en- 
deavor to obtain a similar reservation at 


modations Committee, 


another of the Convention hotels. It is 


further suggested that reservations be 
ginning on Sunday, February 2 have a 
better chance of being acted upon tavor 
ably than those beginning on Monday or 


Puesday 


Theater Tickets 


Attention, all theater goers! 

[his year we will follow a different sys- 
tem for several reasons, and ask for 
co-operation, Requests for tickets should 
be sent directly to the agency, not to an 
AIEEE committee 

In the December issue, details of tickets 
available and prices will be given, The 
agency will set aside blocks of tickets tor 
members’ use and will fill orders on a 
first-come first-served basis, All tickets will 
be lett at the theater box office in the 
name of the purchaser 

Please wait for the December issue and 
be prepared to order immediately as no 
theater tickets will be sold at Meeting 
headquarters. Radio and television tickets 
will be available as usual at the informa 


tion desk 


Smoker 


\ highlight of the Winter General 
Meeting will be the Smoker to be held 
Puesday evening, February 4. Good food, 
good fellowship, and top quality enter 
tainment will be the feature of this event 
which will take place in the Hotel Statler 

Attendance will be limited for the com 
fort of guests and ticket requests should 
ve mailed at an early date, These requests 
addressed to AIEF Smoker 
Committee at 33 W. 39 St... New York 18 
N.Y. When the price has been determined 


should = be 


(see December Electrical Engineering) 
checks should be mace payable to Special 
Account, Secretary ATE} and sent to 


' 
the same address 


Dinner-Dance 


\ Dinner-Dance will be held Thursday 
February 6, in the Grand Ball 
Hotel Statler 


rangements will be the same as those 


evening 
room ol the C,eneral at 
which proved enjoyable last year. Dress 
vill be formal. Write soon tor reserva 
tions at tables tor 10. Address requests to 
AIEF Dinner-Dance Committee at 33 W 
9 St., New York 18, N.Y. When the price 
has been determined (see December L/ec 
checks should be mace 
Special 


trical Engineering 


payable to Account Secretary, 


AITbI ind sent to the same address 


Inspection Trips 


\ program that ill be a combination 


ol opular mspection trips trom mast 
pol | | 
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Informal Tea 


This social gathering betore the 
formal program begins has been en 
joyed by more and more people 
each year. Make it a point to at 
tend this year—Sunday afternoon, 
February 2, from 4 to 6 p.m., in 
the Georgian Room of the Statlei 
There will be no charge 

During this period the registra 
tion facilities will be open for those 
wishing to avoid the Monday morn- 
ing rush 











years and others that have not been avail 
able in the past is being prepared. Radio 
City Music Hall, Brookhaven National 
Western Electric at 
Kearney are among the repeats. One o1 


Laboratory, and 


two of the most modern local power sta 
tions, a cable plant, and a lighting clinic 
are probable new additions. A total of 
more than 18 individual inspection trips 
are planned. 

Advance registration will be accepted 
for selected popular tours to enable out 
apply early for their 
This plan was tried last year and 


of-towners to 
tickets 
as a result of the success is being repeated. 
Preference will be given to all out-of-town 
applications for both advance and at-the 
meeting requests 


Conference Planned on 


Tech niques in Medicine 


THIS YEAR, the Tenth Annual Confer 
ence on Electrical Techniques in Medicine 
and Biology will be held in Boston, Mass., 
November 6-8, at the Sheraton-Plaza Hotel 
his annual meeting is sponsored by the 
Joint Executive Committee on Medicine 
and Biology of the three major electro 
technical societies of the Unites States 
The purpose of this conference is to bring 
together electrical engineers, physicians, 
electronic 


biologists, instrumentologists 


radiation physicists, physiologists, and 
others to discuss the latest electrical and 
electronic techniques in biology and 
medicine and to arrange symposia on cur 
rent problems. The coming meeting is 
being sponsored by the AIEE, the Instru 
ment Society of America, the Boston Chap 
ter of the Professional Group on Medical 
Electronics of the Institute of Radio Engi 
neers (IRE), and the Medical 


Group of Boston who are acting as hosts 


Physics 
to the meeting. The sessions are planned 
primarily as symposia in which the formal 
presentations are intended as preliminary 
steps to the stimulation of discussion and 
the free exchange of ideas 
rhree morning scientific sessions and 
one evening panel discussion are planned 
together with three social hours which 
include appropriate refreshments The 
afternoons are being left free for planned 
tours to laboratories in the area or per 


sonal sightseeing 
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Ladies Entertainment 


The Ladies Entertainment Committee 
leadership of Mrs. ¢ I 
Hatcher, is planning a varied and enjoy 


under the 


able program for the visiting guests 

Morning Coffee Hour will start each 
day at Ladies Headquarters. A “Get 
Acquainted” Tea is scheduled tor Mon 
day February 3 with the remainder of the 
week being filled with an interesting tour, 
lovely luncheon-style show, and a dinner 
with entertainment 

Please note that each lady must bring 
her badge to Ladies Headquarters after 
registering with her husband before she 
can register for the program and entet 
tainment. Headquarters will he located in 
the Washington Room of the Statler 


Winter General Meeting Committee 


Members of the 1958 Winter General 
Meeting Committee are: D. M. Quick, 
chairman; R. T. Weil, Jr., vice-chairman 
J. J. Anderson, secretary; L. F 
budget co-ordinator and AIEF. vice-presi 
dent for District No. 3; H. Blackmon 
chairman Technical Operations Depart 
ment; J \. Parrott, public relations 
R. W. Gillette, general session; D. F 
Winslow, hotel accommodations r. Cc. 
Oliver, registration; J. A. Mulligan, in 
spection trips; R. R. Meola, monitors; 
H. B. Snow, smoker: W. I 
ner-dance; Mrs. C. T. Hatcher, ladies en 
tertainment; A. |. Cooper, ex-officio mem 
ber (past-chairman) 


Stone, 


Anselm, din 


Electrical 


and Biology 


The tentative technical program for the 


conference follows 


Wednesday, November 6 


8:00 am. Registration—Lobby 
9:00 a.m. Instrumentation for Circula- 


tion Research—Oval Room 


Chairman: Frank Noble 
Health, Bethesda, Md 

Radivisotope Recording of Rapid Transients 
in Blood Flow VM. Higano, W. D. Cohen, Me 
morial Hospital, Worcester, Mass.; § 
G. I Brownet’, Massachusetts General Hos 
pital, Boston 1 ass 


National Institute of 


fronow, 


Theory of Measurement of Blood Flow by Dye 
Dilution Technique. J. 1. Stephenson, Na 
tional Heart Institute, Bethesda, Md 

An Ultrasonic Flowmeter for Measuring the 
Flow of Blood J. F. Herrick, J. A. Anderson, 
H. E. Essex, Mayo Clinic and Mayo Founda 
tion, Rochester, Minn 


1:45 p.m. Tour of New Plants on “Elec 
tronic Row,” Route 128 


|. Tracerlab—Hot Laboratory, tagged chemi 
cals production; Keleket X-Ray Division; nu 
clear instrumentation projects 

2. High Voltage Engifieering—Van de Graaf 
generator; material sterilization; therapy; high 
voltage radiography 


3. Sanborn—electrocardiograph and polygraph 


transducer applications 


6:00 p.m. 
Oval Room 


Reception and Refreshments— 
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Thursday, November 7 


8:00 a.m. Registration—Lobby 


9:00 am. Panel Discussion—Oval Room 


Problems in Sensory Perception and Replace- 
ment 


Chairman: W. E. Frank 
Philadelphia, Pa 

Panelists: V. K. Zworykin, Rockefeller Insti 
tute, New York N V Walter Rosenblith, 
Massachusetts Institute of Technology, Cam 
bridge, Mass I A. Geldard, Psychological 
Laboratory, University of Virginia, Charlottes 
ville, Va; H. EB. Kallmann, consultant, New 
York, N. ¥.; J. C. Button, Button Neurological 
Institute, Fast Orange, N. | 


Franklin Institute, 


1:45 p.m. Field Trip to Quartermaster 
Corps 
Experimental laboratory for environmental re 


search and human engineering, controlled en 
vironment laboratories for survival experiments 


5:45 p.m. Informal Reception and Re- 
freshments—Oval Room 


8:00 p.m. Panel Discussion—Oval Room 


Open Meeting, sponsored by the Boston Chap 
ter of the Professional Group on Medical Elec 
tronics (IRE), “Education and Research in Bio 
physical Engineering” 


Chairman: Graham Du Shane, American Aso 
ciation for the Advancement of Science, Wash 
ington, D. ¢ 

Panelists Murray Rosenberg Massachusetts 
Institute of lLechnology; Gordon Brownell, 
Massachusetts General Hospital, Boston, Mass.; 
Walter Rosenblith, Massachusetts Institute of 
Technology 


Friday, November 8 


5:00 a.m. 


9:00 a.m. Membrane Potentials and lonic 
Transfer Phenomena—Oval Room 


Registration—Lobby 


Chairman: D. O. Rudin, Bastern Pennsylvania 
Psychiatric Institute, Philadelphia, Pa 

lon Selective Membranes for the Determina 
tion of Ionic Activities, 7/1. P. Gregor, depart 
ment of chemistry, Polytechnic Institute of 
Brooklyn, Brooklyn, N. ¥ 

Principles of Specific lonic Interaction: Quali 
tative Aspects. George Eisenman, department 
of basic research, Eastern Pennsylvania Psy 
chiatric Institute, Philadelphia, Pa 


Principles of Specific lonic Interaction; Quan 
titative Aspects. G. N. Ling, department of 
basic research, Eastern Pennsylvania Paychi 
atric Institute, Philadelphia, Pa 

The Kinetics of the Action Potential at the 
Node of Ranvier. Paul Mueller, department 
of basic research, Eastern Pennsylvania Psy 
chiatric Institute, Philadelphia, Pa 

Laboratory 


2:00 p.m. Informal 


Boston Area 


Visits, 


Massachusetts Institute of Technology: t. The 
Medical Reactor 4 reactor in construction 
primarily for medical research and therapy 
This includes a complete operating room. 2 
Radioactivity Center; Health Physics Labora 
tories. %. Biological Laboratories 


Massachusetts General Hospital: |. Ultrasonics 
Laboratory. 2. Radio-Arsenic Scanning Labora 
tory. %. Thyroid Laboratory 

Boston Sightseeing Tours (an alternate): Per 
ons interested in the aforementioned or other 
institutions should contact the Tours Commit 


tee representative at time of registration 


These meetings are being planned by 
the following committees to whom re 
quests for information should he ad 
dressed 
William 
son, Williamson Development Co., Inc 
517 Main St., West Concord, Mass 

Program Chairman—T. F. Hueter, Ray 


Wayland, Mass 


Registration Chairman—D. F 


theon Manufacturing Co 
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Entertainment Chairman—W. R. Brew 
ter, Jr., Massachusetts General Hospital 
Boston 14, Mass 

Publicity Chairman— Berkley, RCA 
Laboratories, Princeton, N.] 

Local 


Arrangements Chairman—Saul 


Aronow Massachusetts General Hospital 
joston 14, Mass 
lours Chairman 
Raytheon 
4, Mass 


Local 


Yehuda 
Manufacturing Co 


Golahny 
Waltham 
Publicity Yehuda 
Adele Khoury 
Massachusetts 
Boston 14, Mass; Wil 
liam Brewster Dept ot 


Committec 
Golahny, chairman; Miss 
Dept of Anesthesiology 
General Hospital 


Anesthesiology 


Massachusetts General 
14, Mass 

Conference Chairman—Dr. D. A. Hola 
day, assistant professor of anesthesiology, 


Hospital, Boston 


Columbia University College of Physicians 
and Surgeons, New York 32, N. Y. 

Ireasurer—M. B. Levene, Dept. of Ra 
diology, Lemuel Shattuck Hospital, 170 
Morton St., Jamaica Plains 30, Mass 

AIFE Headquarters—R Ss 
Assistant Secretary Technical Activities, 
4% West 39th St., New York 18, N.Y 

The registration fee for the entire con 


Gardner, 


ference and field trips including bus trans 
portation is $6; for technical sessions only, 


<a 
’ 


Petroleum Industry Conference 


Outstanding Success in Philadelphia 


tHE FOURTH ANNUAL ATER Petro 
leum Industry Conterence held at Phila 
delphia’s (Pa.) Sheraton Hotel, Sept. 9-11 
1957, was an outstanding success with an 
ittendance in excess of 400. Participants 
came from 21 states, Canada, and Vene 
vucla. the conference had never betore 
been held in the East and the response was 
most gratifying to all concerned with its 
planning. The conference chairman was 
i 
pany (GE), and the 
5S. FP. Axe 


Ihe general session on the morning of 


Maynard, General Electric Com 
vice-chairman was 


Atlantic Refining Company 


September 9, under the chairmanship of 
1. B. Oberhelman, Standard Oil Company 
(Ind.), wa 


1. ©. Purdey, deputy director of commerce 


welcomed to Philadelphia by 


Research Information Services, 
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for the city. W. J. Barrett 
AIFF, outlined the activities of the Insti 


president of 
tute and described the interrelation be 
tween the various technical and profes 
sional societies 

[he keynote address was delivered by 
Dr. L. M. Goldsmith, general manager of 
engineering and construction of the At 
lantic Refining Company. Dr, Goldsmith 


reviewed the astonishing changes that 
have transpired in the use of electric 
equipment by the petroleum industry 
since he first became connected with the 
industry some 40 years ago. He revealed 
that 10°) of the nation’s refining capacity 
is located in Philadelphia and the Dela 
ware Valley area. Dr. Goldsmith stressed 


the importance of a reliable power supply 


DR. L. R. FINK of 
General Electric 
shows the 10 “small 
things big in re- 
search"’ which he 
described in his talk, 
“A Handful of the 
Future,"’ at the fourth 
annual National 
Industry 
Conference spon- 
sored by the AIEE 
in Philadelphia, Pa., 
September 9-11, 
1957. 


Petroleum 


GE Research Laboratory 


Institute Activities 


and the need for continued co-operation 
between the petroleum and electric utility 
industries 

The general session’s main speaker was 
Dr. L. R. Fink, general manager of GE's 
X-ray department and formerly general 
manager, research application department, 
GE Research Labs, Schenectady, N. Y. Dr 
Fink, in his talk entitled “A Handful of 
the Future,” emphasized that industry is 
learning that it is just as important for its 
researchers to breathe freely in the atmos 
phere of fundamental science as it is for 
them to plant their feet among the down 
to-earth problems of product development 
He showed his audience 10 small items 
which, although physically so small he 
could hold them all in one hand, are “big 
Included in his “handful” 
were some of GE's man-made diamonds 


in research.’ 


new types of transistors, a tiny ceramic 
vacuum tube that works at high tempera- 
tures, and tiny whiskers of iron that have 
set a world record for the strength of 
metals 

Phe main speaker at the conference 
luncheon on September 9 was H. A. Stew 
art, director, Othce of Oil and Gas, U.S 
Department of the Interior. His talk “Oil 
in an Expanding Economy and in Na 
tional Security” described the operation of 
the Office of Oil and Gas in supplying in 
formation to Government agencies and the 
petroleum and gas industries, He stated 
that probably the most important func 
tion of his office was the continuous ap 
praisal of the United States’ domestic pe 
troleum and gas capabilities as well as the 
foreign capabilities which may be avail 
able to meet the country’s needs and those 
of the friendly nations of the free world 
Mr. Stewart underlined the importance of 
the Middle East with his statement that its 
petroleum reserves are almost three times 
that of the entire Western Hemisphere 

\ total of 21 papers were given during 
the technical sessions on the afternoon of 
September 9 and morning of September 
ll. Each session was divided into three 
divisions—Production, Transportation, and 
Refining. The respective chairmen were 
M. H. Halderson, Phillips Petroleum Cor 
poration; M. A. Hyde, Westinghouse Ele« 
tric Corporation; H. M. Stewart, Humble 
Oil and Refining Company 

The three inspection trips arranged for 
September 10 lasted all day. One included 
the new Tidewater Oil Company refinery 
at Delaware City, Del. and the adjacent 
Delaware Power and Light Company gen 
erating station: also stops at Sun Oil's 
Marcus Hook, Pa., and Atlantic Refining’s 
Philadelphia refineries. A second group 
visited Texas Eastern Transmission Cor 
poration’s pumping station at Grantville 
Pa.; Atlantic Refining’s Boot Pipeline Sta 
tion at Exton, Pa.; and the Macungie, Pa 
pumping stations of the Buckeye Pipeline 
Company and Tuscarora Pipeline Com 
pany. The third group inspected the West 
inghouse turbine plant at Lester, Pa.; Gen 
eral Electric's Switchgear Laboratories and 
plant at South Philadelphia and Philadel 
phia’s world famous Franklin Institute 

Members of the conference Executive 
Committee include: R. 8. Gardner, AIEF 
Headquarters; G. B. Schleicher, Philadel 
phia Electric Company; J. M. Crothers 
Catalytic Construction Company cs 
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MacCauley, General Electric Company 
\. L. Jones, Sun Oil Company; P. H 
Weinberg, Philadelphia Electric Company; 
and F. C. Somers, Esso Research and Engi 
neering 

Operating Committee chairmen were 
J. M. Butler, Jr 
Company 


publicity and hospitality 
Electric 
trips H. Ek 
Manufacturing Co.; 
E. G 
Corporation; technical program—W. O 
Mascaro, Atlantic Refining Company; reg 
istration and hotel} \ 


General inspection 
Allis-Chalmers 


budget and finance 


Lanphear, 


Carothers, Westinghouse Electric 


Leinberger, 
General Electric Co.; printing and pro 
gramming—G. W Philadelphia 


ladies program—Mrs. W. O. 


Gordon 
Electric Co 
Mascaro 


Machine Tool Conference 
Will Be Held November 4-6 


Interest in the. Annual Machine Tool 
Conference of the AIEE is evidenced by 
the growth in registration over the years, 
the names and reputations of technical 
paper contributors, and their company 
affiliations. Registration at the 1957 con 
ference, to be held November 4-6, at the 
Hotel Schroeder, Milwaukee, Wis., is ex 
pected to exceed last year’s 700 record 

Ihe tentative technical program for the 
ninth annual conference appeared in the 
October issue of Electrical Engineering, 
pages 900-01, In part, it deals with, and 
in effect, it presents the first reports of 
experience with the various versions of 
Stored Intelligence Control” for a num 
ber of important applications made in 
the past few years. It also deals with 
recent and comparatively little known 
developments in electric motors, Syn 
chronous induction, “Pancake” types, and 
treated Ad 


vances in the art of control also are de 


fluid cooled versions are 
scribed. The range extends from static 
proximity pilot control apparatus to elec 
tronic and static magnetic motor con 
troller design and application, with some 
emphasis on needs of inherent safety 

\ total of six plant visits are planned 
during the conference, three for Monday 
morning, and three for Wednesday after 
noon. Plants to be visited are 


Monday Morning, November 4 


Louis Allis Co, This visit will present a 
tour of the entire plant, including newly 
added manufacturing and office facilities 
Luncheon will be served 
Trecker Co., Main Plant, In 
this standard machine division, over 650 


Kearney 


precision machine tools and 2,000 skilled 
craftsmen produce precision milling ma 
chines employed in metalworking indus 
tries the world over since 1898. Luncheon 
will be served 

Trecker Co., Special Machin 
ery Plant. This new, 


Aearney 
modern $15.5 mil 
lion plant is devoted to designing and 
building special machinery employed in 
the manutacture of automobiles, aircraft 
frames, and numerous consumer durable 


goods products 


Wednesday Afternoon, November 6 


illen-Bradley .Co, During this visit 
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SHOWN at the AIEE Petroleum Industry Conference are (eft to right) A. L. R. Maynard, General 


Electric Company, conference chairman; W 


J. Barrett, New Jersey Bell Telephone Co., AIEE 


President; Dr. L. R. Fink, General Electric Company, general session main speaker; R. §. Gard- 


ner, assistant secretary, AIEE Headquarters; Dr 


session keynote speaker. 


most interesting phases of manutacture 


and assembly of motor control and allied 
products will be viewed 

Cutler-Hammer, Inc., 30th St. Plant 
This plant is devoted to the assembly and 
test of large motor control and special 
controllers such as those for machine 
tools. 

Square D Company. First stop will be 
at the new, modern, highly mechanized 
Good Hope Plant, devoted to volume pro 
duction of standard apparatus, followed 
by a visit to the special control depart 
ment of the Main Plant. 


Provisions Made for 
Overseas Chapters of AIEE 


Overseas Chapters of the Institute may 
now be organized in all countries outside 
the territorial limits specified for Sections 
\laska 
Puerto Rico, Mexico, and Can 


that is, outside the United States 
Hawaii 
ada Ihe Constitution and Bylaws now 
provide for such Overseas Chapters in 
order to carry out more effectively the 
aims of the Institute abroad 

Their organization and activities would 
be similar to those prescribed for Sections 
To form an Overseas Chapter, a petition 
lor approval of the particular Overseas 
Chapter should be signed by 10 members 
residing within the territory Any such 
chapters should be self-supporting finan 
cially, and observers would be most wel 
come at the Section Delegates Conterence 
at the AIEE Summer General Meeting, but 
without voting privileges or travel alloy 
ance 

All Overseas Chapters would be ad 
ministered by the Metropolitan New York 
District so any 


preliminary iInquiric 


Institute Activities 


L. M. Goldsmith, Atlantic Refining Co., general 


should be sent to L. F. Stone, Vice-Presi 
dent, District No } Flectric 
Company, 744 Broad St 


General 


wh 


Newark \. J 


Mid-Atlantic Textile 
Conference Being Held this Month 


The Mid-Atlantic 
sponsored by the AIEI 


lextile Conterence 
Textiles Subcom 
mittee, will be held at the North Carolina 
State College, Raleigh, N. ¢ 
14-15, 1957. Chairman for this year’s con 
ference is H. E. Strock 

Ihe tentative 


November 


technical program of 


papers follows 


The Coordination of Circuit Breakers and 
Fuses in Textile Mills. FE. R. Burgin, TUE 
Circuit Breaker Co 

Textile Machines 
Westinghouse Electric Corpo 


AC. Group for Modern 
«. G. Helmicl 
ration 
Clutch-Brake Motor Applications to Textile 
Machinery. Ed Turner, Diehl Manufacturing 
Co 

Basic Control Circuits. M. HK. Brice 
Hammer, In 

An Ideal Electrical Layout for a Textile Mill 
Morris Gelders, Lockwood-Greene, Engineers 


Cutler 


Starting and Maintenance of Range Drives 
C. L, Griffin, General Electric Company, Sys 
tems Application Section 

Standards Committee Report on Electrical 
Equipment 4 Member of Textile Subcom 
mittee 


Du Pont'’s Engineering Approach to Materials 
Handling. ( B. Putney F I DuPont de 
Nemours & Co 

Fundamentals of D-C Circuits and D-C Motors 
Dr. G. B. Hoadley, North Carolina State Col 
lege 

Electrical and Mechanical Modernization at 
a Cotton Mill. G. V. Fowler, Henderson Cotton 
Mill 

What's New in Textile Machinery? MI. ¢ 
fextile Industries and Southern Powe 
Industry 





Program Set for 
Magnetism Conference 


The 1957 Conference on Magnetism and 
Materials 
Subcommittee of the Basic 
Sciences Committee of AIEBE. will be held 
at the Sheraton Park Hotel, Washington, 
I. ¢ November 18-21 


The tentative technical program for the 


Magnetic sponsored by the 


Magnetic 


conference follows 


Monday, November 18 


9:30) am. Remarks—Sheraton 


Opening 


J. BE. Goldman, conference chairman 


9:45 am, Invited Papers—Sheraton Hall 


G. 1. Rado, presiding 
Announced, J Neel, Institut 


Paper lo We 
Fourier, Grenoble 
Physical Phenomena Involved in Maser Op 
eration, C. L. Hogan, Harvard University 


Masers. ©. H. lowne Columbia University 


Time Decrease of Permeability in Iron, G. 
Rathenau, Natuurkundig Laboratorium, Uni 


versity of Amsterdam, Netherland 


Observations on Magnetiom Research in 
Europe. J. 8S. Smart, U. 8S. Office of Naval Re 


earch, London, England 


2:00 p.m, Magnetization Reversal: Mostly 
in Thin Films—Sheraton Hall 


‘ lr. Bean pre iding 


Magnetic Anisotropy and Relaxation in Thin 
Films. (invited paper) D. O. Smith Lincoln 
Laboratory, Massachusett Institute of ‘Lech 
nolog\ 

Magnetization Reversal in Thin Films of 
Permalloy, (invited paper) ©. D, Olson, 1. V 
Polhim, Remington Rand Univac 


Rotational Model of Flux Reversal in Square 
Loop Soft Ferromagnets, LE. M. Gyorgy, Bell 
lelephone Laboratories, In 


Transverse Flux Change in Soft Ferromagnets. 
bh. B. Humphrey, Bell Telephone Laboratories 
line 

The Effects of Heat Treatment of Thin Fer 
romagnetic Films at Intermediate Tempera 
cures. Eo N. Mitchell, Remington Rand Univac 
Reversible Rotation in Magnetic Films, 2. M 
Sanders / D Remington Rand 


Univac 


Rossing 


Steady-State and Pulse Measurement Tech- 
niques for Thin Ferromagnetic Films in the 
Frequency Range 0.5 to 5000 Mc. D. O 
Smith, G. P. Weiss, Lincoln Laboratory, Massa 


chusetts Lnstitute of Lechnology 


Ferromagnetic Resonance in Ultrathin Films, 
VW. HH. Seavey, Jr., P. It Tannenwald, Lincoln 
Laboratory, Massachusetts Institute of Tech 


nology 

Domain Walls and Patterns in Thin Permal 
loy Films. &. E. Muber, Jr., D. O. Smith, J. B 
Goodenough, Lincoln Laboratory Massachu 
setts Institute of Technology 

Motion Pictures of Magnetic Writing on Thin 


Films of MunBi. 17. J. Williams, R. ¢ Shey 
wood, Bell Telephone Laboratories, Inc 


2:00 pam, Small Particles and Permanent 
Magnets—Continental Room 


W. F. Brown, Jr, presiding 


Electron Microscopical Investigation of the 
Metallographic Structure of Ticonal-G (Al 
nico V). J. J. deJong, J. M. G. Smeets, H. B 
Hlaanstra Philips Research Laboratories 
Findhoven, Netherlands 


Relation between Colloid Pattern and Per 
manent Magnet Precipitate during the Mag 
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netization Reversal in Alnico V. K Kronen 
berg, Rh. K. Tenzer, the Indiana Steel Products 
Company 


Phase Analysis of Alnico V Based on Tem- 
perature Effects. KR. K. Tener, K. J. Kronen 
berg, the Indiana Steel Products Company 


Physical and Magnetic Properties of Elon- 
gated Single Domain Fine Particle Iron and 
fron Cobalt Permanent Magnets. R. B. Falk, 
I J. Yamartino, R. ¢ Leve Measurement 
Laboratory, General Electric Company 


Effects of Magnetic Fields upon Anisotropic 
fron Crystals. J. 1. L. Watson, Edsel B. Ford 
Institute for Medical Research 1 frrott, 
Scientific Laboratory, Ford Motor Company 
M. W. Freeman, M,. W. Freeman Company 


Lows of Exchange Coupling in the Surface 


Layers of Ferromagnetic Particles. F. FE. Lubor 
| instrument department, General Electric 
Company 


Ferromagnetic 
Solid-State Transformers. D. 8. Rodbell, Gen 
eral Electric Research Laboratory 


Magnetic Determination of Shape Distribu 
tion of Single Domain Powders. C. £. John 
on, Jr, W. F. Brown, Jr., Minnesota Mining 
md Manufacturing Company 


Magnetic Measurements on Some Precipitating 


Systems. 4. &. Berkowit P. J. Flanders, The 
Franklin Institute Laboratories 


Precipitation and Magneti« 
Copper-Cobalt Alloy. J. / 
Electric Research Laboratory 


Annealing in a 


Becher, General 


Tuesday, November 19 


9:00 a.m, Ferromagnetic Resonance: Line 
Structures—Sheraton Hall 


| K. Galt presiding 


Resonant Modes of Ferromagnetic Spheroids. 
(invited paper) L. R. Walker, Bell Telephone 


Laboratories, Ine 


Multiplicities of the Uniform Precessional 
Mode in Ferrimagnetic Resonance. J. Hi. Solt, 
Jr, ROL. White, J. E. Mercereau, Hughes Re 


search Laboratory 


Ferromagnetic Resonance and Nonlinear Ef. 
fects in YVitrium-Iron Garnet. KR. C. LeCraw, 
E.G. Spencer, C. 8, Porter, Diamond Ordnance 
Fuse Laboratories 


Low-Temperature Spin Wave Resonance at 
$,000 and 4,000 Mc per Second in a Permalloy 
Having Nearly Zero Magnetocrystalline Ani- 
sotropy. J. R. Weertman, G. T. Rado, U. § 
Naval Research Laboratory 


Effect of Electronic Mean-Free Path on Spin 
Wave Resonance in Ferromagnetic Metals. 
G. T. Rado, U. 5. Naval Research Laboratory 


Ferromagnetic Dynamical Response. Hi. B 
Callen, department of physics, University of 
Pennsylvania 


Dipole Narrowing of Inhomogencously Broad. 
ened Ferromagnetic Resonance Lines. 4. M 
Clogsion, Bell Telephone Laboratories, Inc 


Origin of Ferromagnetic Resonance Line 
Broadening in Manganese Rich Manganese 
Ferrites. 8. FE. Harrison, RCA Laboratories; 
H1. 8. Belson, C. J. Kriessman, Remington Rand 
Univac 


Ferromagnetic Resonance in Uniaxial Poly 
crystalline Materials. ( 4. Morrison, N. Ka 
rayianis, Diamond Ordnance Fuze Laboratories 


Ferromagnetic Resonance in Polycrystalline 
Nickel Ferrite Aluminate. EF. Schlomann, F. R 
Zeender, Raytheon Mfg. Company 

Damping and the Dispersion Relations in 


Antiferromagnetic Resonance. FE. S. Dayhoff, 
U. 8S. Naval Ordnance Laboratory 


9:00 a.m. Magnetic Alloys: Mostly Ori- 
ented—Continental Room 


J. K. Stanley, presiding 


Magnetic Anisotropy Induced by Magnetic 
Annealing and by Cold Working of Ni, Fe 
Crystal. (invited paper) Soshin Chikazuni, de 
partment of physics and chemistry, Gakushuin 
University, Mejiro, Tokyo, Japan 


Institute Activities 


Studies of Some 


The Effect of Sample Thickness on the Field 
Annealing of 6.5% Si-Fe. P. A. Albert, Mag 
netic Materials Development Section, Westing- 
house Electric Corporation 


Recrystallization of MnBi Induced by a Mag- 
netic Field. O. L. Boothby, D. H. Wenny, E. E. 
Thomas, Bell Telephone Laboratories, Inc 


Effects of Composition and Processing Vari- 
ables on the Magnetic Properties of the 
Nominal 50% Nickel, 50% Iron Alloy. M. J. 
Savitski, materials engineering department, 
Westinghouse Electric Corporation 


Orientation Study of Ultrathin Molybdenum 
Permalloy Tape. P. E. Koh, Allegheny Ludlum 
Steel Corporation 


The Development of Preferred Orientations 
in Silicon-Iron. J. R. Brown, Metal Physics 
Section, G.K.N. Group Research Laboratory, 
Birmingham New Road, Lanesfield, Wolver 
hampton, England 


The (110) OOL Secondary Recrystallization 
Texture in Silicon-Iron. H. C. Fiedler, Gen 
eral Electric Research Laboratory 


Magnetic Properties of Cube Textured Mag- 
netic Sheet. J. J Walter WW R. Hibbard, 
H. ¢ Fiedler, H. # Grenoble, R. H. Fry, 


P. G. Frischmann, General Electric Company 


Cube Texture in Body Centered Cubic Mag- 
netic Alloys. G. Wiener, P. A. Albert, R. H 
Trapp Westinghouse Electric Corporation 
VW. F. Littmann, Armco Steel Corporation 


Low Magnetic Resonance in the High Alu- 
minum Iron Alloys. D. Pavlovic, K. Foster, 
materials engineering department Westing 
house Electric Corporation 


Effects of Elastic Bending on Magnetic Proper- 
ties of Oriented Silicon-Iron, R. W. Cole, Cru- 
cible Steel Company of America 


2:00 p.m. Magnetic Moments and Crystal 
Structures of Oxides—Sheraton Hall 


L.. KR. Maxwell, presiding 


The Effect of Hydrostatic Pressare and Tem- 
perature on the Magnetic Properties of a 
Nickel-Zine Ferrite. C. O. Adams, C. M. Davis, 
ee S. Naval Ordnance Laboratory 


The Preferential Volatilization of Cations 
from Ferrites during Sintering. J. M. Brown 
low, International Business Machines Corpora 
tion, Research Center 


Some Properties of Quenched Magnesium 
Ferrites. D. J. Epstein, B. Frackiewicz. Lab 
oratory for Insulation Research, Massachusetts 
Institute of Technology 


Ionic Valences in Manganese-Iron Spinels. 
4. Hl. Eschenfelder, International Business 
Machines Corporation, Research Center 


Substitution for Iron in Ferrimagnetic 
VYetrium-Iron Garnet. M. A. Gilleo, 8. Geller, 
Bell Lelephone Laboratories, Inc 


Some Ferrimagnetic Properties of the System 
Li, Ni)-.O. J. B. Goodenough, D. G. Wickham, 
Lincoln Laboratory, Massachusetts Institute of 
lechnology; W. J. Croft, RCA Laboratories 


Effect of Thermal History on the Antiferro- 
magnetic Transition in Zinc Ferrite. D. M. 
Grimes, Ff kK Westrum, Jr., University of 
Michigan 


Magnetic Germanates Isostructural with Gar- 
net. 4. Tauber, U. 8. Army Signal Engineering 
Laboratories; FE. Banks, Polytechnic Institute 
of Brooklyn; H. Kedesdy, U. 8S. Army Signal 
Engineering Laboratories 

Some Magnetic and Crystallographic Proper- 
ties of the System LaMny-.yNixOs. A. Wold, 
R. J. Arnott, J. B. Goodenough, Lincoln Lab- 
oratory, Massachusetts Institute of Technology 
Crystal Growth of Magnetic Garnets. J. WW. 
Nielsen, Bell Telephone Laboratories, Inc. 
Antiferromagnetic Structures of MnS,, MnSe,, 
and MnTe,. L. M. Corliss, N. Elliott, J. M. 
Hastings, Brookhaven National Laboratory 
2:00 p.m. Applications and Testing— 
Continental Room 


A. D. Franklin, presiding 


Measurement of Losses of Magnetic Materials 
at High Inductions, at Frequencies Up to 100 
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Megacycles. 1. Bady, U. S. Army Signal En- 
gineering Laboratories 


Measurements of the Property of Various Fer- 
rites Used in Magnetically Tuned Resonant 
Circuits in the 2.5 to 45 Mc Region. P. P. 
Lombardini, R. F. Schwartz, R. J. Doviak, 
University of Pennsylvania 


The Behavior of the TE Modes in Ferrite 
Loaded Rectangular Waveguide in the Re- 
gion of Ferrimagnetic Resonance. W. J. Crowe, 
Bell Telephone Laboratories, Inc 


Energy Distribution in Partially Ferrite Filled 
Waveguides. J. E. Tompkins, Diamond Ord 
nance Fuze Laboratories 


A Miniaturized Resonant Antenna Using Fer- 
rites. D. M. Grimes, University of Michigan 


An Appraisal of Permanent Magnet Materials 
for Magnetic Focusing of Electron Beams. 
M. S, Glass, Bell Telephone Laboratories, Inc. 


The Performance of Permanent Magnets at 
Elevated Temperatures. W. H. Roberts, Gen 
eral Electric Company 


The Micro-Uniformity of Permanent Magnet 
Materials. 1. J. Mendelsohn, General Electric 
Company 


Understanding and Predicting Permanent 
Magnet Performance by Electrical Analog 
Methods, R. J. Parker, General Electric Com 
pany 


Method for Measuring Saturation Magnetiza- 
tion in Ring Samples. C. D. Graham, Jr., 
General Electric Research Laboratory 


Some Aspects of Tempering 344% Silicon Iron 
via Time Decay of Permeability. E. §. Anolick, 
J. Singer, transformer laboratories department, 
General Electric Company 


Materials Problems in Magnetic Suspension 


Apparatus. J. B. Breazeale, Bill Jack Scientific 
Instrument Company 


Wednesday, November 20 


9:00 a.m, Ferromagnetic Resonance: Non- 
linear Effects and Garnets—Sheraton Hall 


C. L. Hogan, presiding 


Origin and Use of Instability in Ferromagnetic 
Resonance. (invited paper) H. Suhl, Bell Tele 
phone Laboratories, Inc 


A Solid-State Microwave Amplifier and Oscil 
lator Using Ferrite. M. T. Weiss, Bell Tele 
phone Laboratories, Inc 


A New Type of Ferromagnetic Microwave 
Amplifier. C. L. Hogan, Harvard University 


Microwave Frequency Conversion Studies in 
Magnetized Ferrites. FE. W. Skomal, Sylvania 
Electric Products, Inc Physics 
Laboratory 


Microwave 


Spin-Lattice Relaxation Time in Yttrium-Iron 
Garnet. R. 7. Ferrar, Diamond Ordnance Fuze 
Laboratories 


Ferromagnetic Resonance in Gadolinium-Iron 
Garnet. B. A. Calhoun, W. V. Smith, J. Over 
meyer, International Business Machines Cor 
poration, Research Center 


Ferromagnetic Resonance in Yttrium-Iron 
Garnet at Low Frequencies. F. G. Spencer 
R. C. LeCraw, C. 8. Porter, Diamond Ordnance 
Fuze Laboratories 


Microwave Properties of Polycrystalline Rare- 
Earth Garnets. M. H. Sirvetz, J. E. Zneimer, 
Raytheon Mfg. Company, Research Division 


Ferromagnetic Resonance in Single Crystals of 
Rare-Earth Garnet Materials. RK. ft Jones, 
G. P. Rodrigue, W. P. Wolf, Gordon McKay 
Laboratory, Harvard University 


2:00 p.m. Anisotropy and Magnetostric- 
tion—Sheraton Hall 


R. M. Bovorth, presiding 


Temperature Dependence of the Magneto 
crystalline Anisotropy Coefficients in Cubic 
Crystals. EF. Callen, National Security Agency; 
J. L. Jackson, National Bureau of Standards; 
H. B. Callen, department of physics, Uni 
versity of Pennsylvania 
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Temperature Dependence of Ferromagnetic 
Anisotropy. HW. /. Carr, Jr., Westinghouse 
Electric Corporation 


Magnetocrystalline Anisotropy of Mg-Fe Fer- 
rites: Temperature Dependence, lonic Dis 
tribution Effects, and the Crystalline Field 
Model. V’. J. Folen, G. T. Rado, U. 8. Naval 
Research Laboratory 


Magnetic Annealing in Cobalt-Iron Ferrite 
Single Crystals. 1. R. Bickford, Jr.. J. M 
Brownlow, R. F.. Penoyer, International Busi 
ness Machines Corporation, Research Center 


Magnetization Processes in MHeat-Treated 
Single Crystal Cobalt Ferrite. §. Foner, Lin 
coln Laboratory, Massachusetts Institute of 
Fechnology; J. O. Artman, Gordon McKay 
Laboratory, Harvard University 


Crystallographic and Magnetic Studies of the 
System NiFe,-«Mn,O,. P. K. Baltzer, J. G 
White, Radio Corporation of America, David 
Sarnoff Research Center 


Origin of Anisotropic Effects in CoxFe)-.Oy. 
C. Slonczewski, International Business Ma 
chines Corporation, Research Center 


Theory of Magnetostriction and g-Factor in 
Ferrites. Noboru Tsuya, Research Institute of 
Electrical Communications, Tohoku University, 
Sendai, Japan 


The Relationship between Single Crystal and 
Effective Polycrystalline Anisotropy Constants 
in Ferrites. C. J. Kriessman, Remington Rand 
Univae S. E. Harrison, RCA Laboratories 
H. S. Belson, Remington Rand Univac 


Exchange Anisotropy in the Iron-Iron Oxide 
System. W. H. Meiklejohn, General Electric 
Research Laboratory 

Magnetostriction and Elastic Properties of 
Ferromagnetic Substances at High Magnetic 
Fields. Hi. Sato, Scientific Laboratory, Ford 
Motor Company 


Thursday, November 2 


9:00 a.m. Magnetization Processes: Re- 
versals and Losses—Sheraton Hall 


J. R. Weertman, presiding 


Domain Wall Motion in Metals. (invited 
paper) R. W DeBlois, General Electric Re 
search Laboratory 


Preparation and Properties of Crystal-Oriented 
Ferroplana Samples. A. L. Stuijts, H. P. J 


Wijn, Philips Research Laboratories, Eind 
hoven, Netherlands 


A Rigorous Approach to the Theory of Fer 
romagnetic Microstructure. 1). FF. Brown, Jr. 
central research department, Minnesota Mining 
and Mtg. Co 


The Magnetization Curve of the Infinite 
Cylinder. A fharoni, S. Shtrikman, depart 
ment of electronics, The Weizmann Institute 
of Science, Rehovot, Israel 


A Model for Nonlinear Flux Reversals of 
Square Loop Polycrystalline Magnetic Cores 
Vu. AK. Haynes, International Business Ma 
chines Corporation, Research Center 


Temperature Dependence of Microwave Per 
meabilities for Polycrystalline Ferrite and 
Garnet Materials. ]. Nemarich, J. C. Cacheris, 
Diamond Ordnance Fuze Laboratories 


The Effect of Cobalt on the Relaxation Fre 
quency of Nickel Zinc Ferrite. F. J. Schnetiler, 
F. R. Monforte, Bell Telephone Laboratories 
Inc 


The Switching Properties of Permalloy Cores 
of Varying Coercivity. 7. D. Rossing, I 
Korkowski, Remington Rand Univac 


Rotational Low Measurements on Some Fer 
rites. J. M. Kelly, Armour Research Founda 
tion of Illinois Institute of Technology 


The Temperature Dependence of the Atten 
uation of Ultrasound in a Nickel Single Crys 
tal from 77 to 650 K. F. West, Lexas Instru 
ments, Ine 


Magnetic Fluctuations in Molybdenum Permal 
loy. Jj. J. Brophy, Armour Research Founda 
tion of Illinois Institute of Technology 


9:00 am. Magnetic Apparatus and Tech 
niques—Burgundy Room 


f. R. McGuire, presiding 


A New Concept in Large-Size Memory Arrays 
The Twister 1. H. Bobeck, Bell Telephone 
Laboratories, Ine 


Analysis and Operation of a Ferrite Plate 
Switch Driven Memory System Using Two 
Holes per Bit. V. L. Newhouse, M. M. Kauf 
man, Bismac Engineering, Radio Corporation 
of America 


Recent Advances in the Design of High Piecld 
D-C Solenvid Magnets. If. H. Aolm, Lincoln 
Laboratory, Massachusetts Institute of Tech 
nology 





AIEE Memphis Section Officers 


AMONG THE NEW OFFICERS installed at the recent annual meeting of the Memphis Section of 
AIEE were: (left to right) C. E. Metcalf, director; 8. D. Barrett, chairman; Lb. H. Heyman, secre- 
tary; A. H. Beasley, director; George Davis, past chairman; and W. L. Wood, treasurer 


Institute Actiumties 
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Further Development of the Vibrating Coil 
Magnetometer, K. Dwight, N. Menyuk, D 
Smith, Lincole Laboratory, Massachusetts In 
titute of Lechnology 


An Improved 
Nyrnes 


Torque Magnetometer. IW. § 
Westinghouse Electric Corporation 


A Transparent Ferromagnetic Light Modu- 
lator Using Vttrium-Iron Garnet. C. §. Por 
ter, E. G. Spencer, R. C. LeCraw, Diamond 
Ordnance buse Laboratories 


Design of Optimum Inductors Using Mag 
netically Hard Ferrites in Combination with 
Magnetically Soft Material. J. T. Ludwig, 
Minneapolis Honeywell Regulator Company 


Pulse Generator Based on High-Shock De- 
magnetization of Ferromagnetic Material, 
Rh. W. Kulterman, Sandia Corporation 


A New Magnetic Core Low Comparator, Kh. I 
Tomphins, I N Stauffer, General Electric 
Company 


The Preparation of Alnico VII Castings with 
Improved Physical Properties. D. H. Wenny, 
K. M. Olsen, Bell Telephone Laboratories, Inc, 


Skull Cap Method for Magnetizing Bowl 
Shaped Magnetron Magnets. + X. Mac 
Donough, Jr., Bomac Laboratories, Inc 


2:00 p.m.—Magnetic Moments and Crystal 
Structures of Metals—Sheraton Hall 


J. J. Becher, presiding 


Magnetometallurgy Applications and Methods, 
(invited paper) A. Arrott, Scientific Labora- 
tory, Ford Motor Company 


Suggestions Concerning the Role of Covalence 
in Transition Elements and Their Alloys. 
J. KB. Goodenough, Lincoln Laboratory, Massa 
chusetts Institute of Lechnology 


Transitions from Ferromagnetism to Anti- 
ferromagnetiom in Iron Aluminum Alloys. A 
frrott, Ht. Sato, Scientific Laboratory Ford 
Motor Company 


Some Unusual Magnetic Properties of Ni,Mn. 
J. 8. Kouvel, C. D. Graham, Jr., J. J. Becker, 
General Eletcric Research Laboratory 


Magnetic Properties of Dilute Magnetic Alloys 
and of the deselect Metals. G. W. Pratt, 
Jr, Lincoin Laboratory, Massachusetts Insti- 
tute of Lechnology 


Further Magnetic and X-ray Diffraction 
Studies on Iron Rich Iron-Aluminum Alloys. 
4. Taylor, R. M. Jones, Westinghouse Re- 
search Laboratory 

Magnetic Moments and Apparent Molecular 
Fields in Some Rare-Rarth Metals and Com- 
nounds. W. EF. Henry, U. 8. Naval Research 
aboratory 


2:00 p.m. Domain Patterns and Theory— 
Burgundy Room 


lr. O. Paine, presiding 


Magnetic Domain Patterns on Iron Whiskers. 
R. V. Coleman, G. G. Scott, Research Staff, 
General Motors Corporation 

Domain Observations on Iron Whiskers. Hh. VV 
DeBlois, C. D. Graham, Jr., General Electric 
Research Laboratory 


Domain Wall Motion. P. R. Gil 
Oshima, Stanford Research Institute 


Magnetic 
lette, K 


A Calculation of the Energy Loss in Magnetic 
Sheet Materials Using a Domain Model. K. H/ 
Fry, C. P. Bean, General Electric Research 
Laboratory 


Growth of MnBi Crystals and Evidence for 
Subgrains from Domain Patterns. W. C. Ellis, 
H. J. Williams, R. ¢ Sherwood, Well Tele 


phone Laboratories, Inc 


Antiferromagnetic Domain Walls andthe 
Magnetization Process in a-Fe.O,. 1. 8. Jacobs, 
C. P. Bean, General Electric Research Labo 
ratory 


Optical 
Garnets. J. F 
Laboratories, Inc 


Properties of Several Ferrimagnetic 
Dillon, Jr., Bell Telephone 





AIEE Booth 


at WESCON 


Courtesy Moulin Studios 


THE AIEE BOOTH was exhibited at the Western Electronics Show and Convention (WESCON) 
held in San Francisco, Calif., August 20-23, 1957. For the first time, AIEE was represented at 
the show and many favorable compliments were received. To the left is the demonstration of 
solar energy furnished by courtesy of the Pacific Tel. & Tel. Co. Considerable credit should go to 
Abe Tilles of the AIEE Electronics Committee, T. P. Galavan and Dick Hatfield, representing 
Electrical Engineering and the Membership Committee of the San Francisco Section, who at- 


tended the booth and made the arrangements. 
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Institute Activities 


Contribution to the Study of Ferromagnetic 
Multidomain Particles. H. Amar, The Frank- 
lin Institute Laboratories, Solid State Division 


Constraint Principles in Ferromagnetic Do- 
main Theory. L. Gold, Lincoln Laboratory, 
Massachusetts Institute of Technology 


Papers Invited 
for Computer Conference 


The 1958 Western Joint Computer Con- 
ference will be held at the Ambassador 
Hotel in Los Angeles, Calif., May 6-9, it 
was announced by W. H. Ware, committee 
chairman. Original papers on subjects per- 
tinent to computer design and application 
are invited for presentation during tue 
Titles and 200-word abstracts 
should be submitted before January 15 to 
Technical Program Chairman, Western 
Joint Computer Conference, P.O. Box 213, 
Claremont, Calif. 


conference 


Cosponsored by the AIEE, Institute of 
Radio Engineers, and Association for Com- 
puting Machinery, the 
have as its theme “Contrasts in Comput- 
ers,” with panel groups comprised of lead- 
ing authorities in the field discussing con- 
troversial aspects of modern computers. 


conference will 


Officers To Be Nominated 
for 1958 Institute Election 


For the nomination otf officers to be 
voted upon in the Spring of 1958, the 
AIEE Nominating Committee will meet in 
New York, N. Y., February 3, 1958. The 
ofhcers to be elected are: a president, a 
treasurer, three directors, and six vice 


presidents, one from each of the odd- 
numbered geographical Districts. Fellows 
only ave eligible tor the ofhce of president; 
Members and Fellows for the ofhces of 


vice-presidents, directors, and treasurer. 
Fo guide this Committee in performing 
its constituted task, suggestions from the 
membership are, 
able 
the Committee, all suggestions must be re- 


of course, highly desir 
lo be available tor consideration of 


ceived by the secretary of the Committee 


at Institute headquarters not tater than 


December 16, 1957 

In accordance with the provisions in the 
Constitution (C) and Bylaws (B), quoted 
in the following paragraphs, actions relat- 
ing to the organization of the Nominating 
Committee are now under way: 


Constitution 


C-30 There shall be constituted each year a 
Nominating Committee consisting of one repre- 
sentative of each geographical District, elected 
by its executive committee, one representative 
of each technical division elected by the divi- 
sion committee, and other members chosen by 
and trom the Board of Directors not exceeding 
in number the number of technical divisions; 
all to be selected when and as provided in 
the Bylaws. The Secretary of the Institute 
shall be the secretary of the Nominating Com- 
mittee, without voting power 


C-3l The executive committee of each geo- 
graphical District shall act as a nominating 
committee of the candidate for election as vice 
president of that District, or for filling a 
vacancy in such office for an unexpired term 
whenever a vacancy occurs 
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C-32 Ihe Nominating Committee shall re 
ceive such suggestions and proposals as any 
member or group of members may desire to 
offer, such suggestions being sent to the secre 
tary of the committee. 

The Nominating Committee shall name, on 
or before January 31 of each year, one or more 
candidates for president, treasurer, and the 
proper number of directors, and shall include 
in its ticket such candidates for vice-presidents 
as have been named by the nominating com 
mittees of the respective geographical Dis 
tricts, if received by the Nominating Committee 
when and as provided in the Bylaws; otherwise 
the Nominating Committee shall nominate one 
or more candidates for vice-president(s) from 
the District(s) concerned, 


Bylaws 


B-27. During September of each year, the 
secretary of the Nominating Committee shall 
notify the chairman and secretary of the ex- 
cutive committee of each geographical Dis 
trict, and the chairman and secretary of each 
technical division committee, that, by Decem 
ber 15 of that year, each District and each 
technical division should select a representative 
to serve as a member of the AIEE Nominating 
Committee and an alternate to serve if the 
representative is unable to attend the meeting 
of the Nominating Committee, The names of 
representatives and alternates, so selected 
should be transmitted by the above designated 
officers to the secretary of the Nominating 
Committee by December 15 

During September of each year, the secretary 
of the Nominating Committee shall notify the 
chairman and secretary of the executive com 
mittee of each geographical District in which 
there is, or will be during the year, a vacancy 
in the office of vice-president that, by Decem 
ber 15 of that year, a nomination for a vice 
president in that District made by the 
District executive committee should be in 
the hands of the secretary of the Nominating 
Committee 

Between October | and December 15 of each 
year, the Board of Directors shall choose a 
number of its members, not exceeding the 
number of technical divisions, to serve on the 
Nominating Committee, and notify the secre 
tary of the Nominating Committee of the 
names of the members so chosen 

Ihe secretary of the Nominating Committee 
shall give the members so selected not less 
than 10 days’ notice of the first meeting of 
the committee, which shall be held not later 
than February 15.* At this meeting, the com 
mittee shall elect a chairman and shall pro 
ceed to make up a ticket of nominees for the 
offices to be filled at the next election. To in 
sure that full consideration be given to all 
suggestions from the general membership, they 
must be in the hands of the secretary of the 
committee by December 15. The nominations 
as made by the Nominating Committee shall 
be published in the March issue of Electrical 
Engineering, or otherwise mailed to the Insti 
tute membership not later than the first week 
n March 


Independent nominations may be made 
in accordance with provisions in article 
Vi, C-33, of the Constitution and B-28 of 
the Bytaws, which are quoted in the fol 
lowing: 


Constitution 


C-338 Independent nominations may be made 
by the petition of twenty-five (25) or more 
corporate members sent to the secretary when 
and as provided in the Bylaws; such petitions 
for the nomination of vice-presidents shall be 
signed only by members within the District 
concerned 


B-28 Petitions proposing the names of can 
didates as independent nominations for the 
various offices to be filled at the ensuing elec 
tion, in accordance with C-33 (Constitution) 
secretary of the 
Nominating Committee not later than March 
15 of each year, to be placed before that com 
mittee for the inclusion in the ballot of such 


must be received by the 


candidates as are eligible 


28.1 The candidates shall appear on the 
ballot, grouped alphabetically under the name 
of the office for which each is a candidate 


Adopted subject to pending modification of 
C-$2 
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The voting in cach case shall be restricted to 
the nominees printed on the ballot 


28.2 The ballot shall provide a place where 
the entire slate of nominees can be voted with 
a single mark, if there is no choice to be 
made between any of the candidates. The 
balloting should be secret in the case of a 
contest. The ballots shall be checked for in 
eligible voters only in the case of a contest 


28.3 The Tellers’ Election Report shall give 
the sum total of the ballots received and shall 
designate this total as a vote for the entire 
slate of officers where there are no alternative 
candidates. Only in the case of a contest shall 
an individual count be made 


28.4 The President shall decide the number 
of Tellers for each election. The Secretary is 
authorized to prepare the ballot for counting 
on a business machine where feasible 


(Signed) N. S. Hibshman 
Secretary 


Eastern Joint Computer 


Conference Program Announced 


The 1957 Eastern Joint Computer Con 
ference, sponsored by the AIEE, Institute 
of Radio Engineers, and Association fot 
Computing Machinery, with participation 
by the National Simulation Council, will 
be held December 9-15 at the Shoreham 
and Sheraton-Park Hotels in Washington 
D.C 

The theme of this year's conference will 
be “Computers with Deadlines To Meet.” 

In addition to the technical sessions, 
there will be a large exhibit area devoted 
to displays of complete data processing 
and computing systems as well as of com 
puter components and subassemblies 

Ihe tentative technical program for the 


conference follows 


Monday, December 9 
10:00 a.m. Industrial Control Computers 
and Instrumentation I 


Session Chairman F 
Aviation Corporation 


Johnson, Bendix 


Real-Time Hybrid Computers for Electronic 
Control Systems. C Leondes, University 
ot California at Los Angeles 

System Characteristics of a Computer-Con 
troller for Use in the Process Industries 
iW I Frady WV. Phister, Jr Ramo-Woold 
ridge Corporation 

A Co-ordinated Data Processing System and 
Analog Computer To Determine Refinery 
Process Operating Guides. ( H Taylor, 
Fisher and Porter Company 

Real-Time Presentation of Reduced Wind 
Tunnel Data M. Bain, W. Hoover, Calitornia 
Institute of Technology Jet Propulsion Labo 
ratory 


2:00 p.m. Industrial Control Computers 
and Instrumentation Il 


Session Chairman: |. F. Reintjes, Massachusett 
Institute of Lechnology 


Mechanization of Letter Mail Sorting. J. Rol 


hin, National Bureau of Standards 

The Master Terrain Model System J 
Stieber, U.S. Naval Training Device Center 
Systems Design of a Numerically Controlled 
Machine Tool t ( Johnson, Y ( Ho 
Bendix Aviation Corporation 

Logical Organization of the Digimatic Com 
puter J. Rosenberg, Electronic Control Sys 
tems, Ine 

Logic Functions and Their Application to 
Steel Mill Control it M. Brittain, West 


inghouse Electr Corporation 
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6:00 p.m. Cocktail Party 


Tuesday, December 10 


9:00 a.m. Trathec 
and Surveillance I 


Control, Navigation, 


Session Chairman: Morris Rubinoff, University 
of Pennsylvania 

Preparations for Tracking an Artificial Earth 
Satellite at the Vanguard Computer Center. 
D. A. Quarles, Jr International Business Ma 
chines Corporation 

Use of a Digital Computer for Airborne Guid 
ance and Navigation. §. Zadoff, J]. Rattner, 
Sperry Gyroscope Company 

Experimentation on the Human Operator Tic 
In to an Airborne Navigation Computer Con 
trol System. ¢ Bennett International 
Business Machines Corporation 

Multiweapon Automatic Target and Battery 
Evaluator. A. FE. Miller, Borroughs Corpora 
tion 

Control of Automobile Traffic as a Problem 
in Real-Time Computation. DP. 1. Gerlough, 
University of California 


2:15 pam. Luncheon 


2:00 p.m. Simulation in Real Time 


Session Chairman: R. M. Howe 
of Michigan 


University 


Physical Simulation of Nuclear Reactor Power 
Plant Systems. /. /. Stone B. BR. Gordon, 
R. S. Boyd, Battelle Memorial Institute 
Applications of Computers to Automobile 
Stability and Control Problems. KR. ii. Aohr, 
General Motors Corporation 

Combined Analog-Digital Simulation of Sam 
pled Data Systems. //. A. Skramstad, A. A 
Ernst, J. P. Nigro, National Bureau of Stand 
ards 

Facilities and Instrumentation Required for 
Real-Time Simulation Involving System Hard 
ware 1. J. Thiberville, Convair 

Extending Flight Simulator Time Scale 
MeGlinn, Bendix Aviation Corporation 
Analog, Digi and Combined Analog-Digital 
Computers for Real-Time Simulation won 
Seifert, Massachusetts Institute of Technology 


Wednesday, December 11 


9:00 a.m. Synthesis of Real-Time Systems 


Session Chairman: J. W. Carr, IIL, University 
of Michigan 

The Place of Self-Repairing Facilities in Com 
puters with Deadlines To Meet. / Fein, 
consultant 

Organizing a Network of Computers to Meet 
Deadlines 4. L. Leiner, W 4. Notz, J. I 

Smith ! Wemberger National Bureau of 
Standards 

A Program Controlled Program lnterrupt Sys 
tem. F. P. Brooks, Jr., International Business 
Machines Corporation 

A Transistor Circuit Chassis for High Re 
liability in Missile Guidance Systems. G. A 
Raymond, Remington Rand Univac 

Small Computer Talks Three Machine Lan 
guages without Expensive Buffers. /. 1/1. Kan 
dall, National Cash Register Company 

The Optimum Synthesis of Computer Limited 
Sampled Data Systems ! § 

Eclipse: Pioneer Division Bendix 


Robinson, 
Aviation 

Corporation 

Control, 


2:00 pan. Trafte Navigation 


and Surveillance I 


Session Chairman A. A. Cohen, Remington 
Rand Univac 

A Real-Time Control System for Air Defense 
RR. Everett, H. D. Rennington, ¢ 1. Zraket, 
MIT Lincoln Laboratory 

IN/FST-2 Radar Processing Equip 

SAGE. Hi. W. Taylor, E. W. Veitch 

Burroughs Corporation 

The SAGE Duplex Computers. ( / 
International Business Machines Corporation 
P. KR. Vance, MIT Lincotn Laboratos i. & 
Doole Rand Corporation 





Ihe Application ot Lhe maputers to 
Ait Trathe Control i Mi in 

national Hisine Machine Can 
On-Line Data Processing for CAA Air Traffic 
Control Operations oe - henimore CAA 


fechnical Development Evaluation Center 


6:00 pam Hospitality Hour 


70 pan. Banquet 


Speaker: BE. KR. Quesada, special assistant to the 


president for Airwa Modernization 


Thursday, December 12 


900 am. On-Line Business Systems 


Session Chairman: RK. I prague I cleregister 


Corporation 

Design Techniques tor Multiple Intercon 
nected On-Line Data Processor } J. Gaff 
7G 5. Levine I eleregister Corporation 
Keservations Communications Utilizing 
Ceneral-Purpose Digital Computer R 

le Avo Fasterm Airline 

Stock Transaction Records i Payne 
Melpar, Ine 
On-Line Sales Recording System. J. S. Baer, 
! Ketti I, Cohen, Radio Corporation of 
America 

Ihe GE Integrated Bank Data Processing 
System Model 28/00 J. Levinthal, J. Weizen 
baum, Ht. Herold, General Blectric Company 
12:15 p.m. Luncheon 
Speaker: Max Woodbury, New York Unive 
the Voter Wont Wait 


2:00 pam, Digital Communications Tech 


rhiqguie ‘ 


Session Chairman: f Auerbach, Auerbach 


blectronic Corporation 

An tnutroduction to the Bell System's First 
Liectronic Switching Othe RW. Ketchledge 
Kell Lelephone Laboratoric 

Communications Switching Systems as Real 
fine Computers 1, £. Joel, Bell Telephone 
| aboratoric 

Communications between Remotely Located 
Digital Computers / P Forbath Collins 
Radio Company 
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Jerivation of Business Machin Data Chan- 
nels from Standard Telephon Lines for 
Simultancous Transmission with Speech. £ 
Hopner, International Business Machines Cor 
poration 

Trathe Aspects of Communications Switching 
Systems. J. A. Bader, Bell Telephone Labo- 
ratories 

A Self-Checking System for High-Speed Trans- 
mission of Magnetic Tape Digital Data. E. J. 
Casey, C. W. Fritze, Remington Rand Univac 


Friday, December 13 


9:00 am. Document Reading, Pattern 


Recognition, and Character Synthesis 
Session Chairman: Howard Engstrom, National 
Security Agency 


The Use of an IBM 7064 in the Simulation of 
Speech Recognition Systems. G. 1 Schultz, 
International Business Machines Corporation 


An Automatic Voice Readout System. C. I 
Poppe, P. Suhr, Fairchild Controls Corporation 


Experimental Use of Electronic Computers 
in Processing Pictorial Information. LL. Calin, 
h 4. Kirsch, I ( Ra G. H. Urban, Na 
tional Bureau of Standards 


Devices for Reading Handwritten Characters. 
T. L. Dimond, Bell Telephone Laboratories 


Automatic Registration in High-Speed Charac 
ter Sensing Equipment 4. J. Tersoff, tntel 
ligent Machines Research Corporation 


Optical Displays for Data Handling System 
Output J. Ogle, Burroughs Corporation 


The NCR High-Speed Electromagnetic Printer. 
J. M. Seehof, National Cash Register Company 


Hoover Medal 
Awarded to Scott Turner 


In recognition o many years ot out 
tanding pulse 
pacities, Scott Turner, of New York, N.Y 
former director of the United States Bu 


scrvice in Various ta 


reau ol Mines, has been chosen by the 


representatives of four major national 


CHARTER MEMBER 
E. F. lopez receives 
his certificate from 
Section Chairman 
Julio Colén at a 
meeting of the AIEE 
Mexico Section which 
celebrated 
its 35th anniversary. 


recently 


Institute Activities 


Scott Turner 


ecnginecring Organizations to receive their 
jointly sponsored Hoover Medal for 1957 

Named after former President Herbert 
Hoover, who was its first recipient, in 
1930, this gold medal is awarded “by engi 
neers, to a fellow-engineer, for dis 
tinguished public service.” It is one of 
the most distinguished honors bestowed 
by the engineering profession. The spon 
sors are the ATEE, the American Society 
of Civil Engineers, the American Institute 
olf Mining, Metallurgical and Petroleum 
Engineers (AIME), and The American So 
cietv of Mechanical Engineers 

Presentation will be in New York in 
February 1958, at the annual meeting of 
AIME, of which Mr 
dent in 1920, and which My 
headed as president, 

Mir lurnes 
AIME in 1906 and its president in 1932 
Mining and 


Hoover was presi 
Purner also 
became a member ol 
He is a member of the 
Metallurgical Society of America and the 
Canadian Institute of Mining and Metal 
lurgy and is an honorary member of the 
American Zine Institute and of the Coal 
Mining Institute of America. He recently 
served two terms as president of the 
American Institute of Consulting Engi 


neers 


AIEE Mexico Section 
Celebrates 35th Anniversary 


Ihe Mexico Section of the AIEEE cele 
brated its 35th anniversary at its monthly 
meeting in the American Club, Mexico 
City, Mexico, on August 30, 1957 

Immediate past chairman G. Soli 
recalled the sessions of 1922, when 
enthusiastic members gathered in a can 
tina and technical talks were delivered 
while having tequila beer and = sand 


viches Since then conditions have 
changed, and the Section nov has sone 
100 members, its own offices with a secre 
tary, typewriters, and telephones 

Certilicates were presented by Chai 
Members 
G. Solis Payan, FE. F. Lopez, and Francisco 
Aubert 


Guest speaker Emilio Leonarz discussed 


man Julio Colon to Charter 


the importance of atomic power and solar 
energy in Mexico at the present inne 
when its population is doubling every 16 
vears and a shortage of oil and coal ma 
be expected by the year 2025 


Alter dinnet 1 painting and 
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were raffied off among the ladies present 
H. H. Braun of the American Embassy, 
Enrique Gonzalez, president of Camara . . 
Nacional de Electricidad, Jorge Boué, di Conference Papers Open for Discussion 
rector of Instituto de Electricidad were 

guests of honor at the meeting which 73 


Conference papers listed below have been accepted tor AIEE Transactions 
members and their wives attended. 


and are now open for written discussion until November 27. Duplicate double 
spaced typewritten copies of cach discussion should be sent to E. C. Day, Assistant 
Secretary tor Technical Papers, American Institute of Electrical Engineers, 33 
West 39th St.. New York 18, N. Y., on or before November 27 


Scott Helt 
Memorial Award Established 57-225 A Magnetic “De-lon” Air Breaker for 750 Mva, 13.8 Kv. Russel Frink, 


J]. M. Kozlovi 


An Approximate Transient Solution of the Tapered Transmission Line. 


An award to be known as the Scott 7 
Helt Memorial Award has been estab L. O. Barthold 


lished by the administrative committee = as . , 
Transmission System Voltages under Single and Double Line-to-Ground 


of the Professional Group on Broadcast . oa 
i Fault Conditions. KR. IW. Johnston 


Transmission Systems of the Institute of ‘ en : 
Radio Engineers (IRE). This is the first 57-708 Effects of Electron Irradiation on the Electrical Properties of Mylar. 
professional group award and is estab E. L. Brancato, J. G. Allard 

lished in memory of Mr. Helt (M '49) who 57-911 Surge Protection of Cable-Connected Power Transformers at Scattergood 
died on August 9, 1956. It will be awarded Steam Plant. C. M. Short, T. J. Bliss, M. kK. Enns 

annually for the best paper published in 
the Transactions of the Group Preprints may be purchased at 40¢ each to members, 80¢ each to nonmembers, 
if accompanied by remittance or coupons, Please order by number and send 
remittance to: AIEE Order Department, 33 West 39th St., New York 18, N. ¥ 





Trustees of Electrical 
Historical Foundation Meet 








; ‘ it in order for display, and to preserve and on gaseous discharges are rewarded 
rhe electrical industry's effort to “lo t I s - 


cate, preserve, and encourage the public 
display of historical electrial equipment 
memorabilia, photographs, and printed 
matter” moved ahead when the board of 
trustees of the Electrical Historical Foun 


equipment that will become historical in as Classics. His experimentation with oil 
the near future films on water uncovered an entirely new 

Historical publications on electrical branch of chemistry, known as two dimen 
subjects will be received and put in sional or surface chemistry. Here phe 
proper order; museums and other organi nomena are found to be entirely different 
vations will be assisted to display electri from any known before. Experimental 


! . 
dation met recently in the Burndy Li 
cal equipment for the public and for techniques that he developed for studying 


brary, Norwalk, Conn., itself a noted 
educational purposes; places for equip proteins furnished a new and powerful 


repository of source material on the his 
| ment and publications will be found in attack on fundamental problems of the 


tory of science and technology 

Attending the meeting were F. S. Black, 
publisher and editor of Electrical World; 
Bern Dibner, director of the Burndy Li 
brary; Dr. Erich Hausmann, dean emeri 
tus of the Brooklyn Polytechnic Institute 
Dr. S. G. Hibben of the Holophane Cor 
poration; H. E. Kent of the Edison Ele« 
tric Institute; EE. S. Lincoln, consulting 
electrical engineer; J. K. Sprague, pres 


existing museums and libraries; and plans functions of the human organism and are 
will be made for such facilities in areas now being used by biochemists and bio 
where they do not now exist physicists throughout the world 

Interest was stimulated by an editorial For his accomplishments, Dr Lang 
“First an Inventory, Then a Museum,’ muir received the world’s top-ranking 
in the March 28, 1955, issue of Electrical scientific awards, including the Nobel 
World. Organization of the Electrical His Prize in chemistry, granted to him in 
torical Foundation was begun in New 1932. Both a chemist and a physicist, he 
York in August 1956 and an indenture of was once described as one “who continu 
trust, formally incorporating the Founda ally embarks upon mental voyages in re 
tion, was obtained in May 1957 gions so nearly airless that only the mind 

can breathe in comfort 


ident of Sprague Electric Company, and 
Dr. C. F. Wagner of the Westinghouse 
Electric Corporation 


Plans were made to expand the board Dr Irving I angmuit 


to make it broadly representative of in 4 E toe . ‘ 
World-Famous Scientist, Dies 


dustry associations, electrical and elec¢ 
tronic manufacturers, utilities, educational 
institutions, museums, and other groups Dy Irving Langmuit world-lamous 
interested in the progress of the industry scientist, died at Falmouth, Mass., on 
Some 10 or 12 places remain to be filled Friday, August 16, 1957. He was 76 years 
Membership classifications were estab old 
lished, with contributions of $1,000 or the Nobel Prize scientist often re 
more for sustaining members, $100 o1 garded as one of the scientific geniuses 
more for contributing members, and $10 of modern times, was on the staff of the 
or more for associate members. Sprague, General Electric (GE) Research Labora 
Westinghouse, and the Burndy Library tory from 1909 until his retirement in 
became the first sustaining members with 1950 
$1,000 contributions During his long career at GE, Dr. Lang 
\ sizable percentage of the Foundation’s muir’s researches were estimated to have 
presently limited funds was allocated to saved the American public nearly $1 bil 
continue an existing program of locating lion per year in electric light bills, helped 
and cataloging all historical clectrical establish modern radio and television 
equipment on exhibit or in storage in broadcasting, helped safeguard the lives 
museums, educational institutions, indus- of soldiers in battle, and, more recently 
trial plants, public utilities, and else provided man with a key to possible con 
where trol of the weather 
Other objectives of the Foundation are His contributions to pure scientifu 
to acquire valuable equipment, particu knowledge are considered of highest im DR. IRVING LANGMUIR, world-famous scien- 
larly that in danger of being lost, and put portance, His studies on electron emission tist, who died recently at the age of 76 
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It as on such ovaue 
veloped the gas-filled incandescent lamp, 


the high-vacuum power tule atom 


hydrogen welding, a highly efficient 
creening-smoke generator for the mili 
tary, and methods for artifical produc 
tion of snow and rain from the clouds 

scientific accom 


Among other major 


plishments of Dr. Langmuir were the 


condensation micrcury vapor pulp for 


producing very high vacuum and a series 


of highly etlective submarine detectors 
used in World War I, which he developed 
in collaboration with Dr. W. D. Coolidge 
retired vice-president and director of ve 
search for Gl 

\s an outgrowth of his study of oil 
films on water, Dr. Langmuir devised a 


means for optically detecting virus 
toxins, poisons, and other tiny and invis 
je materials, This method has proved 
highly useful in biology and toxicology 
Dr. Langmuir was a toreign member of 
the Royal Society of London and a Fel 
low of the American Physical Society, He 
had served as president of the American 
Chemical Society, and as president of the 
Ndvance 


Other organizations of 


American Association for the 
ment ot Scrence 
which he was a member include the Acad 
emy of Arts and Sciences, Upsala lau 
Beta Pi, Phi Lambda Upsilon; and Sigma 
Xi 

\n honorary member of several so 
cieties, including the Chemical Society ol 
London, Dr. Langmuiw held honorary ce 
grees from the following colleges and uni 

Northwestern Union Fain 
(Scotland) Columbia 
Lehigh Harvard 
Johns Hopkins, Rutgers 


ida), and Stevens Institute of Technology 


versitics 
burgh Kenyon, 
Princeton Orxtord, 


Qucens (Can 


COMMITTEE ACTIVITIES 


bortor Nott Vili department r been 
created for the conventence of the various 
Uhh technical committees and will in 
clude brielt news report f conmimiltee ae 


which 


Jiem jor this departmen 


a fiont a possible should be 


R.S. Gardney Wh Head 
West 39th Street, Ne dort 


Communication Division 


Radio Communications Systems Commit 
tee RK. Db David 
Dalley, Vice-Chairman; VP. 1 Sproul Sec 


( mmnpbell hairman 


a Ihe Radio Communications Sys 
tems Committee has completed another 
1 its activities and is looking ahead 
to the possibilities of providing material 
ol interest and significance in this teld 
during the coming year for the benetit of 
the ALEE membership. Increasing interest 
has been indicated in the work of the 
Committee during the past year with the 
result that it has been possible to obtain 
more and better papers tor presentation at 
the Institute meetings 
The Committee is now planning a joint 
lelvision and 


technical session with the 


Aural Broadcasting Systems Commiuttec 


featuring bevond-the- horizon or. scatter 


1O10 


tems for the Winter General Meeting 
\lso, at the Fall General Meeting the 
Committee sponsored a technical session 
which included a description of the new 
main route microwave system under de 
velopment for use in the telephone net 
work of the United States 
will be used for television, telephone, and 


This system 


other forms of public communication 
services 

Ihe Committee believes that the main 
interest of the membership lies in the 
broad field of systems design and opera 
tion as contrasted to the details involved 
m the design and manufacture of com 
ponent parts. This is believed to be in line 
with the purpose of the Committee, the 
tithe of which contains the words “Radio 
Conununications Systems 


General Applications Division 


Domestic and Commercial Applications 
Committee (G. EF. Schall, Jr., Chairman; 
B. F. Parr, Vice-Chairman; W. R. Craw 
ford, Secretary). The Domestic and Com 
mercial Applications Committee, through 
its Electric Space Heating and Heat Pump 
Subcommittee (Bast) plans to present an 
interesting group of papers dealing with 
heat pumps and electric heating at the 
coming session during the 1958 Winter 
General Meeting in New York, N.Y 

Among the papers scheduled are’ in 
cluded topics which will cover a compari 
son of heat pump and resistance cable 
heating in the same residence in the 
Northeast, a discussion of resistance heat 
ing in residential locations in the Mid 
west, and also presentations dealing with 
heat pump applications in the South, and 
the operation of compound = type heat 
pump units in large building installations 

Ihe Electric Space Heating and Heat 
Pump Subcommittee (West) recently con 
cluded a successtul session at Pasco, Wash 
during which time the Committee outlined 
LOpics lor next year's Pacific Coast session 
which will be broadened to cover, in addi 
tion to heating and heat pumps, other 
items of general interest relating to the 
application of electric power in homes and 
industry 


Industry Division 


Electric Heating Committee (fF. T. Ches 
nut, Chatrman; C. A. Tudbury, Vice-Chair 
man; 4 ]. Bates, Secretary). The Electric 
Heating Committee, in’ conjunction with 
its Induction and Dielectric Heating, Ra 
diant Heating and Technical Data Sub 
committees, sponsored another of its bi 
ennial Electr 
loledo, Ohio 


Heating Conterences in 
April 25-24, 1957. Some 18 
papers were scheduled and the meeting 
was well attended, Bound copies of the 
papers are available at AIEE Headquarters. 
It is contemplated that the next such 
conference will be held in the Spring of 
1959 and plans are expected to be launched 
at a meeting of the main Committee to 

held during the Winter General Meet 
ing in New York, N.Y The Committee 
would appreciate receiving suggestions for 


papers to be considered 


Power Division 


Power Generation Committee (]. H. King 


horn, Chairman; C. F. Paulus, Vice-Chair 


Institute Activities 


man; I \. Kilgore, Secretary). The work 
of the Joint AIEE-American Society of Me 
chanical Engineers Recommended Specifi 
cations for Speed Governing of Prime 
Movers Committee has reached a point 
where an entirely new specification has 
been drawn up for internal combustion 
engine-generator units and approved by 
the Committee. A full-scale revision of a 
similar existing specification for steam 
turbine drives has been made and was 
presented at the 1957 Fall General Meet 
ing for discussion. It is expected that this 
revision can be put in final shape tor 
adoption in the near future. Work is 
being started on a similar specification tor 
gas turbines. 

As a result of a number of individual 
papers and discussions, the Excitation Sys 
tems Subcommittee is preparing its recom 
mendations for excitation system defini 
tions and will present them at a technical 
session in the near future. This represents 
an area where no adequate definitions 
now exist and where much present con 
fusion can be cleared up by their formu- 
lation 

Ihe Prime Movers Control and Protec 
tion Subcommittee has prepared a pre 
liminary report on generator protection as 
a part of its investigation into integrated 
protection of generating anits. In further- 
ing this project, a panel session at the 
1957 Fall General Meeting explored the 
relation of automatic transfer of steam 
station auxiliaries to station protection. It 
s expected that this will furnish back- 
ground information for the next step in 
the Subcommittee’s project. 


Protective Devices Committee (FE. M 
Hunter, Chairman; A. M. Opsahl, Vice 
Chairman; W. S. Price, Secretary), A joint 
session of the Insulated Conductor and 
Protective Devices Committees on the ap 
plication and operating experiences with 
Aerial Cable was held at the Montreal 
Que., meeting in June. Plans are being 
completed to have the several papers pre 
sented published in a common binder for 
ready reference. 

Phe working group on the revision of 
AIEEE Standard No. 32 has included in its 
activity the determination of short time 
temperature limits for neutral grounding 
devices. Another area of consideration has 
been the definition of Coefhcient of 
Grounding. A draft of the revised stand 
ard will be ready in the near future 

\ working group has been formed to 
revise and bring up to date AIEE Report 
No. 954 


Fault Neutralizers, Grounding of Genera 


Application Guides tor Ground 


tors, and Grounding of Transmission Sys 
tems. The objectives of this activity are 

(l) To review the present guides, and 
define areas of controversy and determine 
the scope of what action should be taken 

(2) Lo assign areas requiring revision to 
other working groups before any revision 
is undertaken 

Ihe Working Group on Protection of 
Multiline Substations is considering the 
evaluation of nonstandard wave shapes on 
insulation. Also being studied are standard 
forms of substation layouts with a view 
toward reducing the number of variables 
to be considered in the project 

The working group on arrester chat 


acteristics was recently tormed to assem 


ELECTRICAL) ENGINEERING 





ble, co-ordinate, and maintain in a readily 
available form the performance characte: 
istics of lightning arresters. From time to 
time, as the arrester characteristics change 
the data will be published in Transactions 
papers. From now on, this will be a con 
tinuing activity of the Protective Devices 
Committee so that up-to-date arrester 
characteristics will be available to the in 


dustry 


Substations Committee (W 
Smith, Vice-Chairman; 


S. Scheering, 
Chairman; |]. A 
\. F. Sedgwick 


groups under this Committee have been 


Secretary). Ven working 


assigned various projects for study. The 
Working Group on Fire Protection and 
Minimizing Fire Hazards in Substations 
has completed its work and presented a 
report (CP57-925) at a’ technical session 
sponsored by the Committee at the Pa 
cific General Meeting held at Pasco, Wash 
in August 

The Working Group on Design and 
Utilization of Mobile Substations has com 
pleted its investigations and these will be 
“Mobile Substa 


and the Design of Dis 


presented in a report 
Their Use, 


tribution Substations to Facilitate 


tions 
Pheu 
Use” at a technical session during the 
1958 Winter in New 
York, N.Y 


The other working groups are actively 


General Meeting 


engaged in studies and investigations ol 
their subects and it is expected that re 
ports will be presented at technical ses 
sions during future general meetings of 
the Institute 

Liaison representation is being main 
tained by this Committee with the Stand 
ards Committee and with working groups 
under the Transmission and Distribution 
Committee and the Telemetering Commit 
tce. Liaison representatives from the ‘Trans 
mission and Distribution Committee, the 
Protective Devices Committee, and the 
Ground Resistance and Potential Gradient 
Measurements Subcommittee have been 
assigned to working groups under the Sub 
Stations Committee 


System Engineering Committee (R. ‘I 
Purdy, Chairman; ( N. Metcalf, Vice 
Chairman; A. P. Fugill, Secretary). Initial 
steps have been taken by the Computer 
Application Subcommittee to assist the 
Computing Devices Committee in the on 
ganization of a proposed Special ‘Techni 
cal Conterence on Computer Application 
\ two- or three-day Conference on Com 
puters in the Electric Power Industry is 
proposed. One day might be devoted to 
the use of these computers by manutac 
turers of electrical equipment in the de 
sign and fabrication of that equipment 
The second day would be used for appli 
cations by electric utility companies in 
their engineering problems of planning 
design, and operation. Some part of the 
program might touch upon customer bill 
ing or other accounting Operations now 
being performed on the various com 
puters, It is not intended that the design 
of computers themselves or their com 
ponents be included in this special tech 
nical conference as those areas are ade 
quately handled elsewhere 

The System Controls Subcommittee has 
completed its efforts to bring into focus 
its study on the applicayon of incremental 
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heat rates to automatic dispatching equip 


ment. Further eflorts are under way to 
develop a program on the control of re 
active powel 

For the 1958 Winter General Meeting 
the field of system economics will be tea 
tured by papers on loss minimization 


valve point loading of steam turbines 


operating experience with various dis 
patch computer systems and their effect 
on system economics. For the 1958 Sum 
co-ordinated 


mer General Meeting, the 


economic operation olf steam-hydro and 
all-hydro systems will be featured. The 
possible sponsorship ol a session on new 
techniques developed by operations rr 
search is under review 

The Are Furnace Working Group of the 
System Planning Subcommittee has been 
given a leave of absence with appreciation 
for its extended study and report. Future 
questions to be answered by a Workin 
Group are 1) What is the cyclic flicke 
effect of turnaces in excess of 25 myva 


(2) What are the 


pressed arc or continuous melt are fur 


characteristics of sup 


naces? 

It is felt that at present no turther 
study should be made of are furnace op 
eration in view of the small number ol 
these larger furnaces in use 

Phe Application of Probability Methods 
Subcommittee has in the past been in 
strumental in the publication in the 
Transactions of Forced Outage Data on 
Furbines and Boilers. This was collected 
by the Edison Electric Institute (ERED) 
The EFI Outage Data on 
Boilers has been discontinued in prio 


Durbines and 


form and a new questionnaire is in use 
on an experimental basis. The Subcom 
mittee feels that the collection of outage 
data should be continued on turbines and 
boilers and should be extended further to 
include transformers, transmission lines 
and distribution systems. The Subcommit 
tee is considering the organization of a 
symposium to show how various companies 
apply probability methods to their prob 


lems. 


Science and Electronics Division 


Basic Sciences Committee (W. ( 
Chairman, ] FE. Goldman, Vice-Chairman, 
W. D. Rowe, Secretary) 
Committee was held at the Summer Gen 


Dunlap, 
\ meeting of this 


eral Meeting at Montreal, Que., Canada 
The vice-chairman (and incoming chair 
man) presided since illness prevented the 


attendance of the chairman, W. R. LePage 


The Committee during the last year mn 
augurated a prori im with SOTTC SUCCESS, 
of providing speakers on baste sciences 
topics to local Sections requesting them 
\lthough specific invitations will be sent 
out separately to local chairmen this o« 
casion may also be taken by local chair 
program 
their interest by letter to the Committee 


men o1 chairmen to indicate 
indicating the topics in which they are in 


terested, suitable dates, and whethe 
not expenses can be paid tor the speaker 
Final negotiations are left to the local 
chairman and the speaker 

In addition to its regular activities in 
reviewing papers and scheduling session 


the Basic 


is intensifying its etlorts to increase the 


programs Sciences Conmmittes 


number of papers on basic sciences topics 
for Electrical bt 


clementary and review papers will include 


neery This series oft 


subects appealing, iw is hoped, both to 
tudents and to practicing echgineers any 
ious to keep up with modern develop 
ments 
Among the activities of the Basic Se 
ences Committee is the stimulation through 
its Basic Concepts and other Subcommit 
tees of discussions dealing with the nature 
and use of the tundamental concepts of 
electrical science [his activity has long 
led to some of the liveliest, not to say 
controversial, activities of the Committee, 
inasmuch as many of the tundamental 
concepts are difhcult to understand clearly, 
ind it is easy tor misunderstandings to 
ivise. Among such discussions is one deal 
ing with the mode of operation of single 
phase induction motors, inp which one 
party to the discussions has been Edward 
Bretch of St 


ested tot 


Louts, who has been inter 
many years in clarifving the 
nature of the operation of this machine, 
and in particular, satistying himesif as to 
the possibility of resolving a magnetic flux 
into two rotating fluxes moving in oppo 
site directions. In such discussions, the 
Basic Sciences Committee and its Sub 
committees attempt to provide forums, 
through session programs, and by means 
of papers submitted to the technical jour 
nals, for the clarification of the issues. It 
makes no attempt, however, and none of 
its activities are intended, to proclaim 
othicial 


stitute on questions of basic concepts, The 


correct” oF attitudes of the In 


final judgment on these matters has al 
ways rested, and will continue to rest, in 
the judgments, opinions, and writings of 
the competent and expert workers in the 


various fields concerned 
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r Cc. Fev. & Be) 


has been appointed vice president and 


consulting engineer 
director of Univac engineering for the 
Remington Rand Division of Sperry Rand 
Corporation. Dr. Fry was Formerly assist 
ant to the president of Bell 
Laboratories. Since leaving the Bell System 


Pelephone 


in 1956, he has been a consultant to The 


International Telephone and Telegraph 


Corporation and Remington Rand. Dr 


Institute Actrutie 


Fry is a fellow of the American Physical 
Society and the Institute of Mathematical 
Statistics. He has been a vice-president 
of the Mathematical Society 


and of the Mathematical Association of 


American 
America 
RK. H. Mertz (AM °22, M “41 


Life), electrical 
The Detroit 


Member for 
apparatus engineer for 
retired 


Edison Company 


On] 





Bimonthly Publications 


The bimonthly publications, Communi 
Electronics ipplications and 
Apparatus and Sys 


tems, contain the formally 


cation and 
Industry, and Power 
reviewed and 
approved numbered papers presented at 
General and District meetings and confer 
ences. The publications are on an annual 


subscription basis In consideration of 


payment of dues, members (exclusive of 
Student members) may receive one of the 
three publications; additional publications 
are offered to members at an annual sub 
scription price of $2.50 each. Nonmembers 
ma ubscribe on an advance annual sub 
scription basis of $5.00 each (plus 50 cents 
foreign postage payable in advance in 

York exchange 


$1.00 


Single copies, when 


available are each Discounts are 


allowed to libraries, publishers, and sub 


Ne ription ALeCTICICS 


August | 
the compan Mi 
the AIRE 
(1951-55) 


alter 41° year vice with 
Mertz 


Protective Dt 


served on 


Committee 


G. O. Calabrese 1M ‘25, M ‘40, F OUST) 
prole or oof 
York Universit has 


Accelerator Division of 


electrical engineering, New 
Particle 
National 


Laboratory. Born in Oliveri, Italy, he at 


joined the 


Argonne 


tended the Polytechnic Institute of Turin 
PhD. in en 


gineering in 1921. Dr. Calabrese also at 


ftaly, where he received hi 
tended Columbia University where he did 
postgraduate work in mathematics, He has 

rved on the following ALTEE Committees 
Power Generation (1948-57) and Board of 


baamines 1950-97) 


H. N. Muller (AM ‘57, F 49) 


neer, Canadian 


chiel engi 
Westinghouse Company 


Led was elected a vice-president at a 


meeting of the board of directors held in 
Hamilton, Ont 


ber of the Institute, Mr 


Canada. An active mem 
Muller has served 
on the following ALTER Committees: Power 
Generation (1944-46) Membership (1948 
0) Rducation 1947-55), chairman 1950 
(1948-49) 


(1948-52) 


”): Award of Institute Prizes 


Professional Division Advisory 
Branches 1948-54) 
Charles 


Committees 1947-0 


Student chairman 
1948-49) 
lowship 
1949-50) Publications (1952-57) and 


Members-tor-Lite Fund (1954-97 


LeGeyt Fortescue Fel 


chairman 


Ruben Kazarian (AM ‘40, M °56) 


ant chginecring 


assist 
manager at the Locco 
Ohio Crankshatt 
has joined the engineering depart 


Aviron 


Division of the Com 
pany 
ment of Manufacturing, Inc., as 
project chipinect 


A. J. Warner (M 
Rectifier Division of Standard Telephones 


15), chief engineer of the 


and Cables, a division of International 


Felephone & Telegraph Company, has 


been appointed director of research for 
Mycalex Corporation of America and as 
sociated companies, Mr. Warner has served 
AIEEE Committees: Spe 


on the tollowing 


1012 


(1949 
51) and Insulated Conductors (1951-54) 


cial Communication Applications 


bE. N. Dingley, Jr. (M 
cations engineer of the National Security 
aftes 


56), chref communi 


more than 27 


Agency has retired 
years of Federal service and has accepted 
appointment as a staff research engineer 
with Electronic Communication, Inc. (for 


merly Ait 
Fla 


Associates) in St. Petersburg 


c.uH 
trict sales manager 
Wire 


poration, has been appointed eastern area 


Eisenhardt (AM "51), Cleveland Dis 
American Steel and 
Division, United States Steel Cor 


manager ot sales 


I. F. Perkinson (M 46 


General Electric 


manager of trans 
portation tor the Com 
pany in Schenectady are has 
elected a Fellow of The 


of Mechanical Engineers 


been 


American Society 


H. G. Zambell 
in-charge ot development 
Work \llis-Chalmes 


Company has been appointed engineer 


AM ‘38. Mi '47). engineer 
Pittsburgh (Pa.) 
Manutacturing 


in-charge of test and 
Allis Chalmers Lerre Haute 


development at 


Ind.) Works 


8. ©. Killian (AM ‘42, M’'46), assistant gen 
eral manager, Delta-Star Electric Division 


H. K 


named 


Porter Company, Inc has been 


a vice-president of Delta-Star 


G. J. Murphy (AM 


DO), assistant professor 
engineering, University of 
Minnesota, and research consultant with 
the Minneapolis-Honeywell Regulator Co., 
has been appointed associate professor of 
clectrical engineering at the Northwestern 


University Technological Institute 


OBITUARIES 


(AM ‘26, M ‘29 
Western Massachu 
Mass 


John William Bennett 
F '55), chief engineer 

setts Electric Company 
died recently, Mr. Bennett was born in 
Marysville, Minn., on October 17, 1897. He 
was a graduate of the University of Min 
From 1919 to 1924 


laneous work for 


Springfield 


nesota he did miscel 
a number of employers 
including installation of private lighting 
plants in theaters, hotels, residences, super 
vision of commercial and industrial wiring 
installations 


planning and = supervising 


J. W. Bennett 


Institute Activities 


installation of electrically driven pumping 
He joined the Central Hudson 
Flectric 
commercial engineer 


machinery 
Gas and Company in 1924 as 
From 1925 to 1930 
he was distribution engineer for the East 
ern New 


part of 


jersey Power Company, now a 
Jersey Central Power and Light 
From 1930 to 1937, he did engi 
work 


Company 


neering underground distribution 
for western 
1937, he 


for the 


Massachusetts companies. In 
became assistant chief engineer 
Western 


Massachusetts Electric 


Company chiet 


1944. Mi 


American 


becoming engineer in 


Bennett was a Fellow of the 
Association for the Advance 
ment of Science. He had been secretary 
of the AIEE North Eastern District No. 12 
Mr. Bennett served as a member of the 
Admission and Advancement Department, 
1956-57 and the 


1956-97 


Sections Committee 


Herbert Fred Hemker 
utility 


(AM °43, M °52) 


sales engineer, General Electric 
died recently 
Bend 


received a B.S. degree 


Company, Memphis, Tenn 
Mr. Hemker was 
Kans., in L9OL. He 
in M.F 

graduation in 1925, he joined the General 
Flectric Company After 
Schenectady, N. Y., and Chicago, Ill, he 
transferred to Kansas City in 1926 and 
until 1932. He then lett the 
returned in 1942 to. the 
Memphis Apparatus Sales Office where in 
Hemker 


was very active in the Memphis Section of 


born in Great 
from Kansas State College. Upon 
assigninents mn 
served there 
company and 
1948 he was named manager. Mi 
AIEEE and was a member of the Tennessee 
Society of Professional Engineers. He was 
also active in Boy Scout work 

C. Vinnedge Poling (AM °'27, M ‘41), elec 


trical Valley Au 
died 


engineer Dennessee 


Knoxville, Tenn recently 
at the age of 59. Mr. Poling was born in 
Prenton, Ohio, on June 17, 1898. He was 
graduated from Ohio State University with 
a B.S. degree in E.E. in 1924 and entered 


the General Electric Company 


thority 


lest Course 
From 1925 to 1937, he 


was associated in various electrical engi 


upon graduation 


neering Capacities with several firms in 
cluding Commonwealth Power 
Mich 
Chicago, Ul 

Alcoa 


Dayton 


( orpora 
Flectric 


Power 


tion Jackson Coyne 
School 


Company 


Dallassee 
Tenn.; Frigidaire Cor 
Ohio; Western Electric 
Chicago Iik.; and Miami 
Franklin, Ohio 
He spent 20 years in a responsible capac 
ity in the Electrical Design Branch of the 
Authority. Mr 
was a registered professional engineer in 
the State of 


poration 
Company 


Coated Paper Company 


Tennessee Valley Poling 


Tennessee 

Elmer Ray Prag (M ‘46), manufacturer's 
representative for the Oklahoma City area, 
Day-Brite Lighting Company, Inc., died 
recently, Mr. Prag was born in Kingfisher 
Okla., January |, 1907. He re 
bachelor’s 


County 


ceived a degree in electrical 
engineering from the University of Okla 
homa in 1931, and was elected a member 
of Sigma Tau and Tau Beta Pi at that 
time. In 1937, he received a B.S. degree 
in education from Central State Teachers 
Fdmond, Okla. He taught 


school in Oklahoma City until 1942. He 


College in 
(Continued on page 1015) 
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AIEE Section and Student Branch Meetings 1956-57 





Table L. 





August 1957 


Section 


AILEE Members 
Number of 
Meetings 





Akron 
Group 
Alabama 
Subsection 
Arizona 
Groups: Electronic and Com 
munication 
Mining and 
Power 
Arkansas 155 
Group echnical 
Subsection: Northwest Arkansas 
Arrowhead 76 
Groups: Power Technical Dis 
cussion 
Industry 
Baton Rouge 
Beaumont 
Subsection: Lake Charles 
Boston 
Group 
Canton 
Groups 


Power 


Montgomery 


Industrial 


Discussion 


Technical 


Management Discussion 
Industrial Application 
Discussion 
Power Generation 
Discussion 
Central Illinois 
Central Indiana 
Chicago 
Groups: Basic Science 
Communication 
Electronics 
Industrial 
Powe! 
‘incinnati $ 
sleveland if 
Groups: Basic 
Analog Computer 
Digital Computer 4 
Electrical Construction 
Electronics ( ommunication 
Instrumentation 
Management 
Motors and Control 
Power Generation and 
Distribution 
Meetings: Section and 
Management 
Columbus 289 


Sciences 


Joint 


Group: Management . Discussion 
Subsections: Chillicothe 
Zanesville 
onnecticut 
Group lechnical 
Subsection: New London 
Corpus Christi 118 
Dayton 147 
Groups: Acronautics Discussion 
Electronic Discussion 
Motors and Control 
Discussion 
Discussion 
Power Discussion 
Delaware Bay 181 
Denver 04 
Group Technical 
Communications and 
Electronics Technical 
Electrical Equipment 
Technical 
Power Systems 
Subsection: Black Hills 
Joint Meetings: Acronautical 
Technical-Communica 
Electronics 
Technical -Electrical 
Fquipment Technical 
Power Tech 
Denver Sec 


N ucleonics 


Acronautical 


Dechnics 


tions and 


Systems 
nical and 
tion 

East Tennessee 442 24 


NovemMpre 1957 


’ 


] 
) 


4 


! 
4 
4 


5 


Total Number 
of Meetings 


AIRE Members 
August 1937 
Number of 
Meetings 


Section 


Subsections: Huntsville 
Muscle Shoals 

I ullahoma 
El Paso 
Erie 
Fort Wayne 

Group: Rotating Machinery 
nical Discussion 
Marion 
Mectings: Section and 

Marion Subsection 

Georgia til 
Hamilton 223 


Subsection 
Joint 


Subsections: London 
Cuelph 
Hawaiian 106 
Houston 107 
Groups: Communications 
Industrial Applications 
Power 
Subsection: Freeport 
Joint Meetings: Section and Free 
port Subsection 
Illinois Valley ai) 
Group: Lechnical 
lowa 224 
Cedar Valley 
Northwest Lowa 
lowa-Illinois 108 
Ithaca S16 
Groups: Technical Discussion 
Binghamton Area Tech 
nical Discussion 
Binghamton Area 
Joint Meetings: Section and Bing 
hamton Area Subsection 


Subsections 


Subsection 


Jacksonville 
Johnstown 
Groups Electronics and Commu 
nications lechnical 
Industrial Applications 
Technical+ 
Power Systems lLechnical 
Kansas City 446 
Groups: Communications 
Petroleum Technical 
Power Technical 
Lehigh Valley 16! 
Group lechnical Discussion 
Lima 118 
Groups: Acronautical Discussion 
Motors and Control 
Discussion 
Joint Meetings: Section and 
Acronautical Discussion 
Motor and 
Control Discussion 
Los Angeles ? 47 
Groups: Aviation 
Basic 


Communication 


Section and 


Division 


Science 


Electronic 
Industry and Construc 
tion 

Magnetics Committee 
Management 

Power 

Young Engineers Division 
Boulder Cit 
Riverside-San Ber 
nardino 
Basic 


Communication 


Subsections 


Joint Meeting Science 
ind Electronics 
Division 

Basic Science and 
Flectronic Divi 
sion 

Communication 
Division and 
Young FE.ngi 
necrs Division 


Institute Activities 


Tetal Number 
of Meetings 


Section Membership, August 1957; Section Meetings During Year Ending April 30, 1957 


AIEE Member. 
August 1957 


Seetion 


Louisy ible 219 
Group: lLechnical Discussion 
Subsections: Lexington 

Paducah 

Lynn 24 

Merrimack Valley 

Madison 11% 

Maine On 
Group: Augusta Power Lechnical 

Mansfield 124 4 

Maryland ats 10 

Aircraft’ Technical } 

Automatic 

nical 


Subsection 
5 
a 
7 


Groups 
Control lech 
Communications lLechni 
cal 
Electronics Lechnical 
lechnical 
Management 
Subsection 
Memphis 
Mexico 
Subsection: Monterey 
Miami 224 
Group: Grounding Technical 
Michigan 1,114 6 
Groups: Communications Commit 


Power 
Technical 
Eastern Shore 


tee 5 
Industry Committee 5 
Management Committee 6 
Power 8 
Science and Electronics 

Committees J 

Milwaukee 995 ! 

Basic Discussion % 

Flectronics Discussion 2 
Electrical Machinery Dis 


cussion 


Groups Science 


Power Application and 
Control Discussion 
Transmission and Distri 
bution Discussion 
Subsections: Fox River Valley 
Racine- Kenosha 
Section and Fox 
River Valley 


Subsection 


Joint Meeting 


Minnesota 106 
lechnical 
Subsection: Red River Valley 
Mississippi 97 
Mobile. Pensacola 1937 
Montana 
Subsection 


Group 


tilling 
Helena 
Montreal 
Subsection 
Nashville 


Nebraska 


Couche 


Dechnical 


New Hampshire 


C-roup 


lechnical 
New Orlean 
lechnical 


Group 


Croup 
New Yorb 
Group Hasic = Sclence 
Communication 
Illumination 
Power and Industr 
I ransportation 
Hudson Valle ID 


Subsection 


Ne rey Division 
Joint Meeting jasic Science and 
Communication 
Power and Industrial and 
Hudson Valley Division 1 
Power and Industrial and 
I ransportation 
Frontier 144 
Dechnical 


Niagara International 


Niagara 


Group 
‘ 


Meetings 


Total Number 
of Meetings 





ATEE Members 
August 1957 
Total Number 
of Meetings 
AIEE Members 
August 1957 
Number of 
Tetal Number 
of Mectings 
ALEE Members 
August 1957 
Namber of 
Meetings 
Total Number 
of Meetings 


Section 





Group: Technical o° Power Use and Distribu Industrial Practices Tech- 
North Carolina 4h] tion Technical 6 nical Discussion . 
Subsections: Charlotte Utility Technical o< Bees Transmission and Distri- 
Fastern North Carolina Ridgway 4 60 3 bution Technical 
Western North Carolina Rochester 400 15 Subsection: Monroe ............10 
Mid State oe . Group: Technical Discussion Meet Joint Meetings: Section and Com- 
North Texas 700 ing . ee ia munications and 
Groups: Aircraft: Technical Rock River Valley 146. 2 Electronics 
Industry Division Tech Sacramento 146...12 Section and Mon- 
nical 4 Groups: Design and Construction roc Subsection 
Science and Electronic lechnical agen South Bend , 134 
I echnical Electronics ‘Technical ll Groups: Technical re 
Instrumentation Techni South Carolina 


Transmission and Distri My 
Subsections: Central Savannah 


cal ! bution Technical iP 
Technical Discussion St. Louis 780...11 River 
Subsections: Central ‘Texas Charleston 
Fort Worth cussion 8 Columbia 
West Central Texas Power Practices Discus Piedmont 
Joint Meetings: Fort Worth slon ; 7 South Texas .... ; 132 
Subsection and Air Subsection: Eastern Division x Spokane , renee 192... 
craft’ Electrical Tech Joint Meetings: Power Practices Groups: Electronics Technical 
nical and Industrial Nuclear Power ‘Techni 
Northeastern Michigan 142 y 2 Apparatus Dis cal 
Northern New Mexico 209 : cussion Ps: 3! Subsection: Wenatchee eevere 
Subsection: Los Alamos-Santa San Diego 246 Springfield ° 129 
Fe -- 6... Groups: Aviation Technical Group: Technical roeese 
Oak Ridge 70 Electronics Technical Susquehanna 139 
Group: Technical Discussion 4 Management Develop Syracuse ° os bees 470 
Ohio Valley 79 ment ‘ Group: Power pees 
Subsection: Scioto Valley . Utility Technical x Subsection: St. Lawrence-Inter 
Oklahoma City 219 Industrial Technical Bids national 307 
Groups Flectronics Communica St. Maurice Valley 56 Dies g Swe pe 
tions lechnical Dis $an Francisco 1,743 19 oledo 7. 
cussion 7 Groups: Communicatiins 
Industrial Practices Tech General Applications 
nical Discussion 6 Industry 
Power Systems Technical Power 
Discussion » Science and Electronics 
Ottawa 106 = Subsections: Fresno 


Groups: Industrial Apparatus Dis 


Groups: Electronic Technical 
Industrial Electronics 
Teehnical enn ien 
Industrial Practices Tech- 
nical 
Power Technical 
‘Toronto 754 
Panhandle Plains 141 9 Reno Groups: Communications 
Group: Technical J San Jose Discussion 4 
Philadelphia 2,065 14 Shasta Joint Meetings: Section and Dis 
Groups; Communications lech Joint Meetings: Section and San cussion 
nical Jose Subsection Section and Com 
Power and Applications Section and Com munications 
lechnical 10 munication oe : lulsa 219 
Science and Electronics Savannah 55 Group: Technical 
and Instrumentation Schenectady 1,009 Utah 128 
lechnical 10 Subsection: Adirondack Subsection: Boise 
Subsection: Atlantic City Divi Seattle 792 Eastern Idaho 
ion “ Groups Aircraft lechnical Vancouver 279 
Joint Meetings: Section and Com Basic Sciences ‘Technical Groups: Discussion 
munications Technical Industry ‘Lechnical Technical Discussion 
Pittsburgh 1,578 2 Power Technical Group on Power Sys 
Subsection: Centre County § Management Technical 
Pittsheld ’ 2 Electronics Technical Victoria x4 
Subsection: Vermont Subsection: Tacoma Virginia 328 
Portland ; Y Joint Meetings Seattle Section Subsections: Blue Ridge 
Subsections: Rugene and Manage Hampton Roads 
Medford P ‘ ment Techni Richmond 
249 cal Virginia Mountain 218 
Group: Electronics Technical Seattle Section Washington 1,015 
Joint Meetings: Providence Sec and Tacoma West Michigan 119 
Fle« Subsection West Virginia 131 
Tech Seattle Section Groups: Electronics and Com 
and Power munications 
Technical Power and Distribution 
Seattle Section Wichita 138 
and Power Worcester 125 
Technical a 
Sharon oes 247 | 47,344 
Shreveport 176 Total Sections, 110 
Groups: Communications and Total Technical Groups, 150 
Flectronics Technical 2 Total Subsections, 66 


a ens 


_——. oe 


Providence 


tion and 
tronics 
nical 
Richland 107 
Groups: Hydro- Electric lech 
nical 
Industrial Power Systems 
lechnical 
Instrument and FE lec 
tronics ‘Technical 





Table I. Branch Meetings Held During Year Ending April 30, 1957 


Number Number 
of of 
Branch Meetings Branch Meetings Branch 


*Akron, University of ot) *Arkansas, University of *Brown University 

Alabama Polytechnic Institute 15 tBradford Durfee Technical Institute 7 *Bucknell University 

*Alabama, University of 10 * British Columbia, University of . tBuffalo, University of.. : 
tAlaska, University of : & *Brookivn, Polytechnic Institute of *California Institute of Technology 
*Alberta, University of sdb eeeee 8 Day Division 2 tCalifornia State Polytechnic 
*Arizona, University of ; 5 Evening Division , *California, University of 
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Number 


Meeting» 


*Carnegie Institute of Technology 
Case Institute of Technology 
Catholic University of America. 
*Cincinnati, University of... ° 
*Clarkson College of Technology 
"Clemson A & M College. 
*Colorado A & M College... 
*Colorado, University of 
*Columbia University 
*Connecticut, University 
*Cooper Union 
*Cornell University 
*Dayton, University 
*Delaware, University of 
*Denver, University of 
*Detroit, University of >a 
*Drexel Institute of Technology 
Duke University 

Fenn College 
*Florida, University of. ; 
Gannon College...... ‘ 
*George Washington Universit 
Georgia Institute of Technology 
tHouston, University of.. 
*Howard University 

Idaho, University of. 

Illinois Institute of Technology 
*Ilinois, University of 

Chicago Division 
*lowa State College 

Iowa, University of ‘ 
*Johns Hopkins University 
Kansas State College 
*Kansas, University of 

Kentucky, University of 
*Lafavette College 
tLamar State College of Technology 
Laval University 
*Lehigh University 
*Louisiana Polytechnic Institute 
*Louisiana State University. 
*Louisville, University of 
*Maine, University of 
*Manhattan College 
"Marquette University 
*Maryland, University of as 
* Massachusetts Institute of Technology. 
*Massachusetts, University of 
tMiami, University of 


le Re Be eo 


2~eo+= 


Number 


of 
Branch 


*Michigan College of Mining and 
lechnology 
*Michigan State University. 
*Michigan, University of 
Milwaukee School of Engincering. . 
*Minnesota, University of , 
Mississippi State College TT 
*Missouri School of Mines and 
Metallurgy 
*Missouri, University of 
"Montana State College 
*Nebraska, University of 
"Nevada, University of 
Newark College of Engineering 
tNew Bedford Institute of Technology 
*New Hampshire, University of 
*New Mexico College of A & M Arts 
*New Mexico, University of 
*New York, College of the City of 
*New York University 
Day Division 
Evening Division 
*North Carolina State College. 
*North Dakota State College 
*North Dakota, University of 
*Northeastern University 
*Northwestern University 
*Norwich University 
*Notre Dame, University of 
Ohio Northern University 
*Ohio State University 
*Ohio University 
"Oklahoma A & M College 
*Oklahoma, University of 
Oregon State College 
*Pennsylvania State University 
*Pennsylvania, University of 
Pittsburgh, University of 
"Pratt Institute 
*Princeton University ' 
Puerto Rico, University of 
*Purdue University 
*Rensselacr Polytechnic Institute 
*Rhode Island, University of 
*Rice Institute 
*Rose Polytechnic Institute 
*Rutgers University 
St. Louis University 
*Santa Clara, University of 


Cvs oeecave 


Hata 8e 


» 


zo~or ven & 


Meetings 


Number 
ef 


Branch Meetings 


tSeattle University 

*South Carolina, University of 

South Dakota School of Mines and 
Technology 

*South Dakota State College 

*Southern California, University 

*Southern Methodist University 

"Stanford University 

*Stevens Institute of Technology 

*Swarthmore College 

*Syracuse University 

tTennessee Polytechnic Institute 

Tennessee, University of 

*Texas, A & M College of 

tTexas College of Arts and Industries 

*Texas Technological College 

*Texas, University of 

Texas Western College 

*Toledo, University of 

*Toronto, University of 

*Tults College 

*Tulane University 

*Union College 

United States Naval Academy 

United State Naval Postgraduate 
School 

*Utah, University of 

Vanderbilt University 

*Vermont, University of 

*Villanova University 

Virginia Military Institute 

"Virginia Polytechnic Institute 

*Virginia, University of 

"Washington, State College of 

"Washington, University of 

*Washington University 

"Wayne University 

"West Virginia University 

"Wisconsin, University of 

"Worcester Polytechnic Institute 

*Wyoming, University of 

*VYale University 

Youngstown University 


_ 


ed ee 


Total Branches 152 
"joint AIRF-IRF Branches 110 
tAffiliate Branches 12 





(Continued from page 1012) 


had served as chief engineer for the Car 
son Machine and Supply Company in 
Oklahoma City and also had worked for 
the Cincinnati Gas & Electric Company 
and Douglas Aircraft Company. Mr. Prag 
was a member of the Illuminating Engi 
necring Society, the Engineers Club of 
Oklahoma City, and was a registered pro- 
fessional engineer in the State of Okla 
homa. He had served on quite a number 
of committees of the AIEE Oklahoma City 
Section 


Sylvester Murray Viele (M '50), engineer, 
electrical engineering department, Penn 
sylvania Railroad Company, Philadelphia 
Pa., died recently. Mr. Viele was born in 
Taylorsville, N. C., in 1886. He graduated 
from North Carolina State College in 1905 
with a degree in electrical engineering 
Following a year with the General Electric 
Company, he joined the engineering de 
partment of the Pennsylvania Railroad in 
1906, retiring in 1952. Mr. Viele was active 
in the formulation of the high voltage 
safety codes for the States of Pennsylvania, 
Ohio, Indiana, and Michigan and was a 
member of the Executive Committee for 
the National Electrical Safety Code. He 
was chairman of the High Tension Cable 
Committee of the Association of American 
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Railroads from 1931 to 1941. As super 
visory engineer, he was responsible for the 
design of the electrical distribution system 
which formed the basis of all electrifica 
tion on the Pennsylvania Railroad. His 
designs for lightning protection of trans 
mission lines and substations are used 
throughout the world. Between 1934-38 
he was active in the design and installation 
of the first successful radio communication 
system for use on moving trains. During 
1944-45, he served on the National Radio 
Technical Planning Board. Mr. Viele was 
a member of the National Association of 
Corrosion Engineers, The Franklin Insti 
tute, and the Foundation for the Study 
of Cycles. 


MEMBERSHIP 


Recommended for Transfer 


The Board of Examiners at its meeting of 
September 19, 1957, recommended the follow 
ing applications for transfer. Any objection to 
these transfers should be filed at once with the 
Secretary of the Institute. A statement of valid 
reasons for such objections must be furnished 
and will be treated as confidential 


To Grade of Member 


Allison, L. R., section engineer, Westinghouse 
Air Brake Co., Union Switch & Signal 
Div., Swissvale, Pittsburgh, Pa 


Institute Activities 


Anderson, FE. K Jr. superintendent Substa 
tion Operation Dept., Consolidated Edison 
Co., New York, N.Y 

Arey, F. G., electrical engineer Chas. T. Main, 
Inc, Boston, Mass 

Atherton, FE. W., manager equipment sales 
1-1-E Circuit Breaker Co., Philadelphia, 
Pa 

Atkins, R. A., advance engineer, General Flee 
tric Co., W. Lynn, Mass 

Bejach, B. manager, product planning, Gen 
eral Electric Co Small A Motor k 
Generator Dept Schenectady, N. Y¥ 

Blikien, P. F., senior engineer, Arizona Public 
Service Co., Phoenix, Ariz 

Bliss I. J. electrical engineer 
Electric Corp Fast Pittsburgh, Pa 

Brinson, A. P., senior engineer, Southern Serv 


Westinghouse 


ices, Ime Birmingham Ala 

Broecker, H. L., design & production engineer, 
General Electric Co., Schenectady, N 

Brutt, F. J., electrical engineer, Westinghouse 
Flectric Corp. Sharon, Pa 

Burdeshaw I A engineering 
Southern States Equipment Corp 
ton, Ga 

Burgett, ¢ A., transmission design engineer 
Public Service Co. of Oklahoma, Tulsa, 
Okla 

Campbell, D. $., chief Div. of Power, Dept. of 
the Interior, Washington, D¢ 

Carlson, C. V., program engineer, Ohio Bell 
Ielephone Co., Cleveland, Ohio 

Cole, R. I engineering & service engineer, 
Westinghouse Electric Corp., San Diego, 
Calif 

Coleman, R. S., design engineer 
Main, Inc., Boston, Mass 

Curry A. M. electrical engineer 
Co. of America, Pittsburgh, Pa 


manager 


Hamp 


Chas. JT 
Aluminum 


Davis, R. J]., sales engineer, Sun Valley Elec- 
tric Mig., Phoenix, Ariz 


1O15 





Dreier, G. BR assistant electrical engineer, 
Pioneer Service & Engineering Co., Chi 
cago, Il 

Duncan, H. W electrical engineer, Dept. of 
Water & Power, Los Angeles, Calif 

Durnford, KR. F., associate professor, Montana 
State College, Bozeman, Mont 

Fick, KR. W., electrical engineer, Dept. of Water 
& Power, Los Angeles, Calif 

Erdos, K. ¥., electrical designer, Catalytic Con- 
struction Co., Philadelphia, Pa , 

Featham, A. E., senior research engineer, The 
Detroit Edison Co., Detroit, Mich 

Findley, J. D., Jr, senior engineer Westing- 
house Electric Corp., Bast Pittsburgh, Pa 

Fricke, R. F., supervisory engineer, Westing 
house Electric Corp., Industrial Motor 
Fngineering Lima, Ohio 

Fuller, RK. A., application engineer, General 
Flectric Co Fi, Wayne, Ind 

Gabbard, J. L., Jr, senior engineer, Union 
Carbide Nuclear Co., Oak Ridge, Tenn 

Geehr, Homer P., engineer of equipment, Bell 
lelephone Co, of Pa, (Bastern), Phila 
delphia, Pa 

Gentile, R. G., associate professor of electrical 

Potsdam, 


engineering, Clarkson College, 
N.Y 


Gill, W D superintendent of substations, 
british Columbia Electric Co., Lid., Van 
couver, BA Canada 

Glassburn, W. E., engineering manager, West 
inghouse Electric Corp., Newark, N.J 

Hall, G. J., assistant superintendent of power, 
Idaho Power Co Boise Idaho 

Hamilton, R. I product engineer, General 
Klectric Co., kt. Wayne, Ind 

Hanrahan, D. J., Electrical engineer, U. § 
Naval Research Lab., Washington, D.C 

Hiatt, M. E., senior engineer, Indiana & Mich 
igan Electric Co., Ft. Wayne, Ind 

Hill, L.. HL, product planning engineer, Gen 
eral Blectric Co,, Pittsfield, Mass 

Houser, R. W., electrical engineer, Aluminum 
Co. of America, Pittsburgh, Pa 

Howie, T. F., electrical engineer, Jack Moor 
man, electrical contractor, Shreveport, La 

Inculet, I. L., manager engineering, Canadian 
General Electric Co. Meter & Instrument 
Section, Quebec, Ouc Canada 

Kalloz, J., engineer, Philadelphia Electric Co 
Philadelphia, Pa 

Kapler W. A., electrical superintendent, Kaiser 
Aluminum & Chemical Corp., Mead Works 
Spokane, Wash 

Kennedy, G. F., project engineer, IBM Corp., 
Poughkeepsie, N.Y 

Kerr, H. G., electrical engineer 
neering Ine Midland, Mich 

Kogen, |. H chief development engineer 
Askania Regulator Co., Chicago, Il 

Kotnik, R. L., project engineer, Fawick Corp 
Fawick Airtlex Dis Cleveland, Ohio 

Krughotl, I. ft electrical development engi 
neer, Union Electric GCo., St. Louis. Mo 

Latimer, ]., electrical engineer, Tennessee Val 
ley Authority, Chattanooga, Tenn 

Lawson, H. H roduct design engineer, Gen 
eral Electric Co., Philadelphia, Pa 

Lehman, A. | 
enginecring 
Sulphur, La 

Lidster, J. R outside plant engineer, B. ¢ 
leléphone Co., Vancouver, BC Canada 

Lindseth, F. V assistant director, Bureau of 
Reclamation, Denver Federal Center, Den 
ver, Colo 

Lipkin, I project engineer, Chrysler ¢ orp 
Missile Operations, Detroit, Mich 

Lowe MH ipplication engineer, General 
hiectric Go, Erie, Pa 

Macleod, D. D., senior engineer, Michigan 
Bell Telephone Co., Detroit, Mich 

Mann, |. R manager of the transformer 
dept Allis Chalmers Mig. Co., West Allis, 
Wis 

McCarron, |. I |r president 
McCarron & Sullivan Associates 
Mas 

McConnell I I Ji electrical engineer 
Ebasco Services, Inc New Orleans, La 

Mckak cm ys taff assistant, Commonwealth 
Faison Co., Chicago, Ill 

McMurtrie, D. I Sr. electrical engineer & 

Raytheon Mig. Co., Way 


Austin Engi 


uperintendent of electrical 
Freeport Sulphur Co Port 


treasurer 
Boston 


group leader 
land, Mass 

Meisenheimer, L. F., operating engineer, sys 
tem operating dept Duke Power Co 
Charlotte N. 

Meyer M M M general superintendent 
Plains Electric Generation & Transmission 
Co-op, In Albuquerque, N. Mex 


LO16 


Miller, J. F.. Jr, region manager, Motorola 
Communications & Electronics, Inc,, Pitts 
burgh, Pa 

Munger, L. P., Jr., engineer, Alabama Power 
Co., Birmingham, Ala 

Peterfreund, L., senior electrical engineer, 
Glenn L. Martin Co., Middle River, Md. 

Petrasuk, P., student, University of British 
Columbia, Vancouver, B.C., Canada 

Pirofalo, C. J., squad leader, Pioneer Service & 
Engineering Co., Chicago, Il 

Popa, J., design engineer, General Electric Co., 
Ft. Wayne, Ind 

Quisenberry, D. T., sales engineer, Westing- 
house Electric Corp., Phoenix, Ariz. 

Rabins, I engineer, General Electric Co., 
Pittsfield, Mass 

Reuther, J. F., engineer, Westinghouse Elec- 
tric Corp., East Pittsburgh, Pa 

Rich, M., electrical engineer, Chas. T. Main, 
Inc., Boston, Mass 

Richards, H. H. C., Jr., design engineer, West- 
inghouse Electric Corp., Lima, Ohio 

Ringold, D. R., electrical design engineer 
associate, Dept. of Water & Power, City 
of Los Angeles, Calif 

Roberts, KR. W., engineering section manager, 
Westinghouse Electric Corp., Pittsburgh, 
Pa 

Robertson, EB. P., engineer, The Detroit Edi- 
son Co., Detroit Edison Co., Detroit, 
Mich 

Rogers, A. G., senior engineer 
Power Co., Flint, Mich 

Rowe, R. FI manager-aircraft & electronic 
transformer engineering, General Elec 
tric Co., Ft. Wayne, Ind 

Royer, G. H., staff engineer, International 
Business Machines, Poughkeepsie, N.Y 

Saba, BE. T., sales engineer, The Euclid Elec 
tric & Mfg. Co., Allentown, Pa 

Sareault, M. A superintendent, substation 
maintenance, Narragansett Electric Co.,, 
Providence, R.I 

Schlie, R. W distribution system engineer, 
Rural Electrification Administration, U.S. 
D.A., Washington, D.C 

Schmitz, C. W., [r., engineer B, Potomac Elec- 
tric Power Co., Washington, D.C 

Schotten, H M., power operations engineer, 
PUD #1 of Chelan County, Wenatchee, 
Wash 

Schwalm, EB. E., commercial & industrial man 
ager Omaha Public Power District, 
Omaha, Nebr 

Shepard, FE. O., development engineer, West 
inghouse Electric Corp., Rast Pittsburgh, 
Pa 

Shoun, P. H., electrical engineer, Office of the 
Director of Power Operations, TVA, Chat 
tanooga, Tenn 

Simons, A. A., manager of operations, West 
inghouse Electric Corp., Idaho Falls, 
Idaho 

Smith, EB. P., equipment engineer, The Pacific 
Telephone & Telegraph Co., San Fran 
cisco, Calif 

Somers, R. B., deputy director, engineering, 
Atomic Energy Commission, Oak Ridge, 
Tenn 

Spademan, ¢ t clectronic engineer-research, 
Toledo Scale Co., Toledo, Ohio 

Spiecer, M. S., engineer, The Chesapeake & 
Potomac Telephone Co. of Va Rich 
mond Va 

Stewart, R.C_A.. manager-utility sales, Cana 
dian General Electric Co Vancouver 
BA Canada 

Stolmack, H. W principal engineer, Kaiser 
Fngineers, Oakland, Calif 

Szabo, E. ]., chief engineer, Leece-Neville Co 
Cleveland, Ohio 

Terry, W. W., engineer, Consolidated Edison 
Co. of N.Y., Ine., New York, N.Y 

Thorgerson, T. F 
T. Main, Inc., Boston, Mass 

Van Name |. M associate senior engineer 

Transmission Lines T & D 
Dept Philadelphia Electric Co., Ply 
mouth Meeting, Pa 

Weinerth, W., Philadelphia Electric Co., Phil 
adelphia, Pa 

Whitcher, F. E., supervisor, Quality Control 
Equipment Design, General Electric Co., 
Erie, Pa 

Whitmire, C. N., substation supervisor, Flori 
da Power & Light Co., Miami, Fla 

Whittlesey, |. I., generator advance engineer 
General Electric Co., Schenectady, N.Y 

Williams, S. B specialist-engineering pro 
cedures & programming, General Electric 
Co., Pittsfield, Mass 


Consumers 


electrical engineer, Chas 


in charge 


Institute Activities 


Wilson, J. R., senior application engineer, 
General Electric Co., Dallas, Texas 

Wilts, C. H., professor of electrical engineer 
ing, California Institute of Technology, 
Pasadena, Calif 

Wooldridge, D. P., engineer, Dallas Power & 
Light Co., Dallas, Texas 

Wortman, H. B., section engineering manager 
& engineering design manager, Westing- 
house Electric Corp., East Pittsburgh, Pa. 


108 to grade of Member. 


Applications for Election 


Applications for admission or re-election to 
Institute membership in the grade of Member 
have been received from the following candi 
dates, and any member objecting to election 
should so notify the Secretary before Novem- 
ber 25, 1957, or January 25, 1958, if the appli- 
cant resides outside of the United States, 
Canada, or Mexico, 


To Grade of Member 


Bernhardt, E., president, Brown Boveri Can- 
ada Ltd., Montreal, Que., Canada 

Brodie, G. H., director of engineering, Kellogg 
Switchboard & Supply, Chicago, Ill 

Brooks, G. G., supervisory engineer, Allis- 
Chalmers Mfg. Co., Milwaukee, Wis 

Burke, B. S., Great Lakes regional manager, 
Federal Pacific Electric Co., Cleveland, 
Ohio 

Burley, C. E., research supervisor, Reynolds 
Metals Co., Metallurgical Research Labs., 
Richmond, Va 

Case, P. W., development engineer, IBM, 
Poughkeepsie, N.Y 

Clark, B. C., staff electrical engineer, Refinery 
Engineering Co., Tulsa, Okla 

Epstein, §., assistant professor, electrical engi 
neering, The Cooper Union, New York, 


W., manager of electrical marketing, 
H. Robertson Co,, Pittsburgh, Pa 

Graves, W. P., assistant chief electrical engi- 
neer, U.S. Steel Corp., T. C, & I. Div., 
Fairfield, Ala 

Hanson, K. L., application engineer, electric 
Machinery Mfg. Co., Minneapolis, Minn 

Hill, F. J., district engineer, Mountain States 
Telephone & Telegraph Co., Butte, Mont 

Hofiner, C. C., technical adviser, Arnold 
Corp., Washington, D.¢ 

Lafferty, J. M., manager-Physical Studies Sec 
tion, General Electric Co., Research Labo 
ratory, Schenectady, N.Y 

Laurion, R. M communications engineer, 
Copperweld Steel International Co., New 
York, N.Y 

Margolis, I., design supervisor, The Lummus 
Co., New York, N.Y 

Montgomery, G. C., electrical engineer, Ten 
nessee Bastman Co., Kingsport, Tenn 

Nelson, C. V., research associate in biophysics, 
Maine Medical Center, Portland, Maine 

Pierce, R. I light & power superintendent, 
Milton-Freewater Utilities Milton-Free 
water, Oreg 

Reynolds, D. K., professor & head, electrical 
engineering dept Seattle University, 
Seattle, Wash 

Richardson, C. D., insulation engineer, Gen 
eral Electric Co., Schenectady, N.Y 

Ridd, J]. M., senior engineer, Pacific Tel. & 
Tel. Co., Los Angeles, Calif 

Roehrick, R. F senior electrical engineer, 
Combustion Engineering, Inc E. Chi 
cago, Ind 

Rybezynski, W. K., cable engineer, Pirelli 
Cables, Conduits Ltd., St. Johns, Quebec, 
Oue., Canada 

Skelton, G. H acting clectrical engineer, 
Bermuda Electric Light Co., Bermuda 

Thompson, N. A., owner, Thompson Electric 
Co., Texarkana, Texas 

Van Lieshout, L.J.A manager, research & 
development, A. W. Haydon Div. of Con 
solidated Electronics, Waterbury, Conn 

Warren, G. B., vice-president, consulting engi 
neer, Turbine Div., General Electric Co., 
Schenectady, N.Y 

Watkinson, H., member of laboratory staff, 
Bell Telephone Labs., North Andover, 
Mass 

Werner, E. H., electrical engineer, The Vir 
ginian Railway Co., Princeton, W. Va 

Wildi, T., professor, Laval University, Quebec 
City, Que., Canada 


$1 to grade of Member 
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AIEE in 
Laval University 


THE STUDENT BRANCH of the AIEE was formed 
at Laval University, Quebec, Que., Canada, on 
June 26, 1952. Its first counselor was Lionel ; 
Boulet, director of the department of electrical i - 
engineering. The present counselor is Dr. Mavu- : s) 
rice Boisvert, who was appointed in March RHE 444 na 4 = 
1955. ve ee , 

On March 1, 1956, the group was recog- » t i a 
nized as a joint AIEE-Institute of Radio Engi- — ‘a 
neers (IRE) Branch by the two associations. a 

The Laval Student Branch is bilingual both 
in its membership and in its activities. At the 
present time, the majority of the students are 
French-Canadians, but all activities such as 
films and seminars are carried on in English. 

The science faculty of the University, which 
includes electrical engineering, is housed in 
the Mining Building (right) which was built in 
1941. 
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New Quarters Aquired by 


Brooklyn Polytechnic Institute 


FOR THE FIRST TIME in its 103-year English; psychology; history; economics 
history, the Polytechnic Institute of modern languages; R.O.T A and the 
Brooklyn (N.Y.) is located in new quarters alumni office are operating in the new 
this Fall. building. 

As classes began on September 23, more \ modern cafeteria is in operation 
than three fourths of the Jnstitute’s 5,900 from 8 a.m. to 9 p.m 
graduate and undergraduate students Administrative offices and the depart 
moved five blocks north to a new home ments of chemical and electrical engi 
instead of returning to the century-old neering still are in Polytechnic’s main 
red brick buildings located on Livingston building at 99 Livingston St. until the 
St. building operations are completed 

[he move represents the first major Throughout the summer, a stream of 
step in relocating one of the nation’s trucks carried tons of laboratory and 
largest schools of science and engineering classroom equipment from the original 
which has “grown into” 15 scattered site to the new buildings. In many cases 
locations in the Borough Hall area of department heads, full professors, and 
Brooklyn research personnel insisted on moving 

In 1953, Polytechnic purchased the the delicate laboratory equipment by 
block square industrial plant of the hand, carrying it gingerly through five 
American Safety Rasor Company tor $2 blocks of Brooklyn trafhi 
million. Bounded by Jay, Johnson, and Conversion of the block square property 
Lawrence Sts, and Myrtle Ave. and facing gives the Polytechnic 320,000 square feet 
Brooklyn's new $125 million Civic Center provided by two &story industrial type 
the site was deemed ideal for a school buildings and a %5-story administration 
of science and engineering building. It includes 65 classrooms in 

Conversion of the huge plant was four sizes with seating capacities for 15 
begun in the fall of 1956. To date, $0, 60, and 100) students respectively 
remodeling has progressed to the point 83 laboratories for research and teaching 
where the departments of physics; chem in chemistry, physics, and aeronautical 
istry; mathematics; aeronautical, civil civil, chemical, electrical, mechanical, and 
mechanical, and metalurgical engineering; metallurgical engineering; a library to 





house the Institute's scientific and tech 
nical collection; a modern cafeteria: club 
rooms and lounges; faculty and alumni 
lounge; and a 400-seat auditorium and 
lecture hall 

Polytechnic will retain the ‘S-century 
old buildings located at 4&1, 85, and 
9 Livingston St. until the new buildings 
are ready to receive the administrative 
offices and the departments of chemical 
and electrical engineering 

Already vacated property on the south 
side of Livingston St. and on Schermer 
horn St. will be sold as will the three 
buildings (81, 85, 99 Livingston) which 
are behind the court buildings. Rented 
quarters also have been vacated 

However Polytechnic’s Microwave 
Research Iristitute which annually 
expends more than $!t million in elec 
tronic research, will remain in its pre 
sent building at 55 Johnson St 

Structural engineers for the conversion 
are Seelye, Stevenson, Value and Knecht 
Mechanical engineers are the Cosentini 
Associates. A. L.. Craft, 153 EB. 99th St 
was the architect. W. |. Barney Corpora 
tion, 101 Park Ave co-ordinated and 
supervised the conversion. Associate Dean 
C. EB. Schatiner was project representa 
tive for Polytechnic 
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Vanguard Essay 
Contest Winners Announced 


Ihree recent college graduates trom 
different corners of the United States took 
a $17,000 plane ride to Baltimore, Md., 
to be awarded the top three prizes in 
Phe Martin Company's Vanguard Satellite 
Essay Contest on September 26, 1957. In 
iddition to these three top awards, The 
Martin Company, prime contractor for 
designing and building the International 
Geophysical Yea GY) earth satellite 
launching vehicle, announced seven $500 
honorable mention Vanguard Essay win 
ners 


I hie Martin 


matching amounts to the college of each 


Company also awarded 


of the 10 top winners. This contest, open 
only to college senior or graduate engi 
necring students throughout the country, 
had application requests from students in 
over 200) universities 

hirst prize, consisting of a $5,000 cash 
award went to Theodore Lang of Pasa 
dena, Calit in engineering student trom 
California Institute of Lechnology, who 
subject \n 
Satellite 


Pressure \ similar 


Wwrole his papel on the 
haguilibriuin Iiajectory tor a 
Powered by Solar 
$5,000 matching award was made by the 
company to California Tech, In his win 
ning essay Mi. Lang theorizes that, “A 
pecially designed satellite could be main 
tained in a circular orbit about the earth 
by utilizing solar radiation pressure as a 
driving medium to prolong the lite of 
the satellite 

Second place went to R. L. Howell, of 
Cambridge, Mass., a recent graduate ol 
Pechnology, 
\ Satellite 


Licutenant Howell at present is 


Massachusetts Institute of 


whose subject was Beacon 
Station 
tationed at Patrick Air Force Base in 
Cocoa, Fla 


satellite will be launched, A $2,500) prize 


where coincidentally the earth 


was awarded to Lieutenant Howell 

The third prize of $1,000) went to 
Kugene Mechtly of Northampton, Pa., who 
studied engineering at Pennsylvania State 
University, Mr. Mechtly wrote on the sub 
ject of "A 
Satellite’s Energy Weight Ratio 


Fechnique for Increasing a 

The seven runner-up winners, each of 
whom received a $500 Honorable Mention 
cash award are listed as follows: D. J 
Beaubien, University of Massachusetts 
Kugene Covert, Massachusetts Institute of 
Pechnology; R. J. Gebelein, University of 
Rochester; E. A, Ullrich, Jv., University 
of New Mexico: R. J]. Stottel, University of 
Missouri; R. G, Kittlitz, Jr, University 
ol Mississippi; and ¢ \. Barth, Univer 
sity of California 

The threg’ judges of the Vanguard Essay 
Contest, all prominent individuals con 
nected with the Vanguard earth satellite 
project are G. S, Trimble, ]r., vice-presi 


dent--engineering of The Martin Com 


LOTS 


pany: Dr. Joseph Kaplan, professor of 
physics at the University of California, 
and chairman of the U.S. National Com 
mittee for the IGY; and Dr. John Hagen 
Naval Research Laboratory, director of 
Project Vanguard, Total value of prizes 


awarded was $24,000, 


“Principles and Practices of 
College Recruiting” Published 


Broad proposals to protect college stu 
dents from high-pressure job recruiting 
tactics were published recently by the 
Chamber of Commerce (CC) of the 
United States and the College Placement 
Council, Inc. (CPCI) 

Entitled “Principles and 
College Recruiting,” the publication offers 


Practices of 


a single set of recruiting standards for 
voluntary acceptance by all colleges and 
employers, including Government agen 
cies. It also seeks to end confusion brought 
about by the many current statements on 
college recruiting standards 

The CC pointed out that in addition to 
suleguarding students the proposals 
would protect the many employers who 
have refused to high-pressure youngsters 
they seek to hire after graduation 

Questionable recruiting tactics, the CC 
said, result from the increase in organiza 
tions actively secking future employees 
on college campuses, from less than 1,500 
betore World War Il to more than 6,000 
today 

\mong ‘practices disapproved by the 
new recruiting guide are the bidding up 
ol salary offers by competing employers, 
elaborate entertainment of prospective 
student employees, special payments o1 
other gifts, any undue influence on stu 
dent job choices by faculty members, and 
expense account padding by students vis 
iting company plants, 

Principal objective of the proposals is 
to promote “a wise and responsible” 
choice of career by the student himself 
and “to strengthen in him a high stand 
urd of integrity and a concept of similar 
standards in the employing organizations 
of the country.” 

Ihe publication lists specific responsi 
bilities for students, colleges, and employ 
ers in order that selection of a career can 
be made “in an objective atmosphere with 
complete understanding of all the facts.” 

Recommendations are based on studies 
by business groups, Federal agencies, col 
lege placement officials, and officers of 
private and state universities brought to 
gether by the CC and the CPCI. Incorpo 
rated are earlier statements on recruiting 
by the Midwest College Placement Associ 
ation, the American Society for Engineer 

(Electrical 
pages 924-26), the Eastern 


ing Education 
October 1957 


Engineering, 
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College Personnel Officers, and the Man 
ufacturing Chemists Association. High 
lights of recruiting recommendations fol 


low 


(1) Colleges should provide competent 
counselling services, available to individ 
ual students, as a part of their general 
responsibility for development of the 
student 

(2) Information provided to — students 
about an employer should be strictly fae 
tual. The student should be given a cleat 
understanding of the requirements of his 
employment and of the fact that advance 
ment will depend upon his own ability 
and effort 

(3) No special bonuses or similar finan 
cial incentives should be given to influence 
a student's consideration of an employ 
er’s offer 

(4) Acceptance of an employment ofler 
by the student should be made in good 
faith and with the sincere intention ol 


honoring his employment commitment 


Copies of “Principles and Practices of 
College Recruiting’ are available from 
the Education Department, Chamber of 
Commerce of the United States, 1615 H 
St.. N. W., Washington 6, D. C., at 25 
pei single copy, OF 10 copies for $1.00. 
Bulk orders, $6.00 per hundred. 


First Award of 
Alex Dow Fellowship 


The first award of the newly created 
Alex Dow Fellowship in Engineering has 
been made to W. A. Porter of South 
Haven, Mich. The announcement was 
made by W. L., Cisler, president of the 
Detroit Edison Company. 

Mr. Porter, who is a 1957 graduate of 
Michigan College of Mining and ‘Tech 
nology in Houghton, will receive a $1,500 
grant, plus tuition, for one year of post 
graduate study at the University of Michi 
gan where he plans to earn a master’s 
degree in electrical engineering 

The fellowship, which also provides for 
an $800 grant to the department in which 
the student is enrolled, was established by 
Detroit Edison in memory of Alex Dow, 
the electric power industry pioneer who 
headed the company from 1912 through 
1940. According to present plans, the 
award will be rotated annually among 
several colleges and universities, each of 
which will be asked to select a recipient 

lo be eligible for the Alex Dow Fellow 
ship, a student must be male, an Ameri 
can citizen, and not over 25 years of age 
at the time of registration for advanced 
study. He must have an undergraduate 
degree with plans for continued study in 
electrical engineering, majoring in power 
systems studies; mechanical engineering, 
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majoring in thermodynamics and power 


studies; or nuclear engineering, majoring 


in reactor technology for power genera 
tion. In addition, the recipient must have 
shown by undergraduate work and sum 
met employment both aptitude and in 
terest in some enginecring aspects of the 
electric power industry 

Porter, who began his advanced studies 
at the University of Michigan this Fall, 
has been active in student branches of the 
AIFF and Radio 
His memberships in honor societies in 
clude Phi Eta Sigma, Tau Beta Pi, Phi 


Kappa Phi, and Etta Kappa Nu 


Institute of Engineers 


UW College of Engineering 
Reports on Research Projects 


The amount of research carried on in 
the University of Wisconsin (UW) College 
of Engineering increased more than 14% 
to reach a new high of 235 projects during 
1956-57, it was revealed in the UW Engi 
neering Experiment Station report for the 
past year made public recently 

The annual report was compiled by UW 
engineering Dean K. F. Wendt, director of 
the station, and Prof. W. R. Marshall, Ji 
associate dean and director 

“Those who have followed the annual 
reports will note that most of the hopes 


expressed in previous years as to new 
research have been realized 


Wendt 


programs of 


to a remarkable degree.” Dean 
stated 
“Specifically, the program to identify 
encourage, and conserve our superior high 
school students is gaining momentum and 
even at this early stage gives promise of 
excellent results. The solar energy studies 
have, in part, been carried to the field 
testing stage, and new programs in solar 
engines and absorption cooling have been 
started. Some of the effects of low tem 
peratures on combustion have been evalu 
ated, and an experimental burner has been 
developed 
The Electrical 


mentation 


Instru 
Network 


rendered val 


Standards and 
Laboratory and the 
Calculator Laboratory have 
uable service to industries of the state and 
at the same time have inaugurated impor 
tant research studies growing out of the 
service problems,” he said 

“During the year graduate 
Nuclear 


level was developed is 


proposed 
program in Engineering at the 
master’s degree 
hoped that this will be in operation in the 
Fall of this year. Special equipment is un 
der study and will be procured shortly 
Soon thereafter, we can expect to see sev 
eral new research programs in the nuclear 
field under way.” 

The report reveals that while the total 
number of engineering research 


than 14% 


projects 


increased more during 1956-57 
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over the previous year, and the number of 
persones engaged in research increased al 
funds 


most 14% budgeted for the re 


search decreased 10% because of smaller 
expenditures for costly equipment and for 
graduate student research support 

“Our engineering faculty and staff mem 
bers and our graduate students are getting 
a great deal of research work done on a 
Dean Wendt said 
chginecring 


minimum budget,” 

The number of research 
projects during 1956-57 increased from 206 
to 235; the number of faculty—staff-grad 
uate students engaged in research in 
creased from 204 to 232; but total funds 
allotted to research dropped from $487,970 
to $442,801 

Of the total of 232 engineering faculty 
students 


staff-graduate engaged in re 


search, only 9 devoted full time to the 
work, whereas 223 were engaged in part 
time research, devoting the rest of thetr 
time to teaching, administrative work, o1 
study 

Ihe total of $442,801 in research funds 
came from the following sources: indus 
trial grants and fellowships, $105,980; state 
funds, $103,000; foundations, $93,086; Wis 
consin Alumni Research Foundation, $88 
735; and Federal Government, $52,000 

UW engineering faculty members pub 
lished a total of 26 papers on their research 
bringing the 


during the year total publi 


cations of staff members to 305 addi 
tional Wisconsin Engineering Experiment 
Station research reports were published; 
95 students were granted master's degrees 
doctor's degrees in 


and 24 engineering; 


and 22 students were granted graduate fel 
lowships ranging in value from $1,500 to 


sv oO 


Auckland University 
Engineers’ Association Formed 


[here has recently been tormed the 


‘Auckland University Engineers’ Associa 


tion,” membership of which is open to 


members of the staff (past and present), 
graduates, and past students of the School 
of Engineering Auckland University 
College 

The Association auims to promote closer 
relationships between members and be 
School. It also hopes 


Newsletter at 


tween them and the 
to compile and publish a 
intervals 


regulat 


Persons who are interested in turthe 
Association are invited 


Secretary \uch 


details about the 
to write to ] H 


land University 


Perey 
\ssociation 


Auckland, 


hngineers 
Auckland University College 


New Zealand 





An Electrical Engineer in Industry 


T. W. MILLER (AM ‘46), section head, Perkin- 
Eimer Corporation, Norwalk, Conn 


The day finally comes when you receive 


your coveted ‘sheepskin. You now become 


in your own eyes and in those of your 


potential employer, a full fledged electrical 
engineer. But wait, how do you 
establish and maintain 


field? By 


eminence in yout 


chosen getting a position? By 


klectrical Engineering 


don't 


technical society, one 


ot the 


between 


of acquaintances and 


plan to 


of the 


Leducation 


working diligently at ite Of course, but 
Afthliate yourself 
with the dignity and 


Such 


stop there with a 


respect of the experienced engineer 


an alhliation enables you to keep abreast 


AIRE 1 uch 


technical times. Ihe 


an organization. It 4 1 service o you 


Journal and Transaction publications are 


the daily nev spapers of your held Its 


planned = local and national conferences 


provide common meeting rround tor 


the dissemination and exchange of ideas 


ou and your equals, Active partici 


pation in its activitie uiens your circle 


fiurmishe iluable 
contacts. In a word, if your club and 
fraternity tor the man r ol your pro 
fessional life 

Mr. Miller received the 


in’ electrical 


bachelor’s degree 


engineering trom Ne York 


('niversity in 1942 and the master’s degree 


in electrical engineering in 1947 from the 


ame university. His background includes 


designing broadcast receivers acting i 


iles engine for computer system and 


is project eniyinecr on computers 
Mr. Miller has been associated ith the 
AIEEE member 


since he tudent 


Institute in 1941 


pecan ‘ 
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Changes Predicted in 
the Education of Engineers 


Far-reaching changes in the education 

engineers have been predicted by Dr. 
J. I. Rettaliata, president of Hlinois In 
stitute of Technology 

Ihe prospective engineering student 
can look forward to more emphasis on 
the sciences and humanities, and less at 
tention to applications during his undet 
graduate days 

“Specialization will move to the grad 
uate area,” he said, and “it will not be 
too long before a graduate degree is the 
minimum requirement in engineering, as 
is the case in the sciences 

The remarks were made at the open 
ing session of a four-week graduate 
engineering program sponsored by the 
Western Electric Co. at Mlinois Tech 

During the program, 40 engineers from 
Western Electric plants stretching from 
Massachusetts to Nebraska were briefed 
on the latest developments in electronic 
computers, plant layout, materials hand 
ling, and industrial controls 

The courses are part of a multimillion 
dollar 
financed by Western Electric. It will in 


graduate engineering program 
volve some 2,000 engineers a year across 
the nation when in full operation 

The undergraduate engineering pro 
gram, as now organized, does not pro 
vide the desired depth and breadth of 
scientific foundation and the background 
for creative thinking that is so essential 
in today's fast-moving world,’ Dr 
Rettaliata said 

He pointed out that steps are being 
taken to prepare engineers who are well 
grounded in fundamentals and possess 
the ability for creative thinking 

The effect of these modifications will 
be to approach unification of the various 
engineering disciplines at the under 
graduate level he explained 

Phe majority of the program will be 
the same for all engineers, with those 
courses defining the major discipline not 
exceeding several semesters out of the 
four years 

Dr. Rettaliata said there is no. easy 
olution to the problem, just as there is 
no ready answer to the engineering man 
powel shortage 

He urged the engineers and their pro 
fessional societies to assist in attracting 
more students to engineering and science 

There is an urgent need for a greate 
effort to reach into the high schools and 
to bring engineering and science as a 
splendid career to the attention of Amer 
ican youth 

“You can help in discovering and en 
couraging students with natural abilities 
for engineering and science to pursue 
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such studies at a higher level,” the 
Ilinois Tech president said 

Dr. Rettaliata pointed out that only 
about half of the top 5% of high school 
graduates go to college. 

‘This is indeed a tremendous loss of 
America’s brightest youth, and it cer 
tainly deserves the considered thought 
of each of you, and the societies to which 
you belong,” he said. 


Research Reactor 
To Be Built at Georgia Tech 


Governor Marvin Griffin of Georgia 
pledged $2.5 million on August 20 to be 
used to construct a high-flux research 
Institute of 
(Georgia Tech). 

The pledge was made at a luncheon 
meeting of the 


reactor for the Georgia 


Pechnology 


Georgia Nuclear Advisory 
Commission immediately after Dr. W. H 
Zinn, internationally known ~~ nucleai 
physicist, outlined the conceptual design 
for the Georgia Tech reactor. The design 
was carried out by the General Nucleat 
Engineering Corporation of which Dr. 
Zinn is president 

The Governor's pledge gave the final 
green light to a three-phase expansion 
program in the nuclear field at Georgia 
lech 

The first phase, the nuclear graduate 
program, began in the fall quarter of the 
1956-57 scholastic year This graduate 
level program leads to a master’s degree 
in either nuclear science or nuclear en 
gineering 
major field, A 


student's 
candidate for a degree in 


depending on the 


this program begins graduate work in the 
school of his bachelor of science degree 
where he takes his master’s degree work 
\ necessary portion of his work will be 
the nuclear field, designed to give a 
thorough grounding in nuclear science 
and technology 

In 1956, Governor Grifin appropriated 
$300,000 to the Regents for phase two of 
the planned program, the building and 
equipping ol a rachoisotopes laboratory 
building on the Georgia Tech campus 
The building, now valued at $500,000 as a 
result of additional grants from the Na 
tional Institutes of Health and Georgia's 
Board of Regents, is to be constructed this 
Fall. It will) provide laboratory space 
and facilities for courses taught in con 
nection with the nuclear graduate pro 
gram as well as fov research 

Beginning with the formation of a 
Nuclear Science Committee in January 
1955, Georgia Tech's program has 
moved steadily forward through the addi 
tion of new courses to the curriculum 
and of nuclear scientists to the faculty 


ind staff. A grant has been made to 
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Georgia Tech by the Atomic Energy 
(AEC) for equipment and 
special supplies to be used in nuclear 
science and technology courses, Georgia 
Tech also has taken advantage of the 
AEC’s educational support program to 
acquire 5,500 pounds of uranium and a 
neutron source for use in a_ subcritical 
assembly constructed at the school and 
now in operation. It is the objective of 
this extensive new program at Georgia 
Tech to be of broad value to education, 
industry, and agriculture in Georgia and 
in the South. 

Georgia Tech's subcritical 
temporarily located in the campus power 
plant building, will be moved to a large 
physics laboratory in the 
Radioisotopes Building. The completely 


Commission 


assembly, 


instruction 


air-conditioned building will also con- 
tain a radiochemistry instruction labora- 
tory, bioengineering laboratories, and 
other research laboratories, as well as a 
storage and handling laboratory for ma 
terials containing up to approximately 
one curie of radioactivity. It will also 
have a counting room, an_ electronics 
shop, and office space. 

The new reactor will be a heavy-water 
moderated heterogeneous enriched fuel 
type, similar to the CP-5 now in opera 
tion at Argonne National Laboratory. 
The reactor will be used in a broad and 
intensive program for research physical 
and engineering sciences. It also will con- 
tribute to research in biological, agricul- 
tural, and medical sciences in the region, 
as well as make more comprehensive and 
effective the Georgia Tech graduate pro- 
gram in nuclear science and engineering. 

Dr. W. B. Harrison, III, research pro- 
fessor of mechanical engineering at the 
Georgia Institute of Technology, is the 
director of the Georgia Tech research 
reactor project 


ORINS Courses in 
Radioisotope Techniques 


The Special Training Division of the 
Oak Ridge Institute of Nuclear Studies 
(ORINS) has announced the 
1958 schedule of four-week courses in 


following 


the basic techniques of using radio iso 
topes: January 6-31, February 3-28, May 
19-June 13, June 16-July Il, August 11 
September 5, and September 8-October 3. 

Phe ORINS Special Training Division 
conducts these courses in Oak Ridge, 
Tenn., for the U. S. Atomic Energy Com 
mission (AEC), to assist mature scien 
tific and technical personnel in obtaining 
in a short time sufficient facility in the 
use of radioisotopes to handle them 
efficiently 


limited to those 


Attendance is 
individuals who are 


safely and 
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using or who may be expected to use 
radioisotopes in the near future 

Radioisotope-techniques courses con 
sist of laboratory work, lectures on labora 
tory experiments, general background 
lectures, and special-topic seminars, with 
most time devoted to the laboratory 

Minimum = scholastic requirement for 
admission to the courses is a bachelor’s 
degree, preferably in a= scientific field 
No particular courses are, however re 
quired as prerequisites. Advanced study 
and work experience in a field in which 
radioisotopes can be used are desitable, 
and preference is yviven to applicants 
with such background. Priority is given 
in the summes courses to university 
personnel 

Further information concerning these 
courses may be obtained by writing Dr 
R. T. Overman, chairman, Special Train 
ing Division, ORINS, P. O. Box 117, 


Oak Ridge, Tenn 


Home-Study Course in 
Nuclear Energy Available 


Announcement of a home-study course 
in the field of practical applications of 
nuclear energy has been made by Steiner 
Nuclear Services of Baltimore, Mad 

The course of study consists of 12 les 
sons No supplemental text books o1 
references are required as all necessary 
material is included Fach student § is 
assured of individual attention by sepa 
rate examination of thle work he submits 
Phe course has been approved by the 
Maryland State 


tion and the material prepared in con 


Department of Eduea 
sultation with the lt S. Atomic Energy 
Commission \ high school diploma 18 
the scholastic requisite 

An interesting informative folder is 
available trom Steiner Nuclear Services, 


75053 Seven Mile Lane, Balitmore Mal 


Engineering Scholarship 
Awarded by Kiekhaefer Corp. 


\ program of universit scholarshi 
in engineering has been established by 
the Kiekhaeler Corporation of Fond du 
Lac Wis Ihe awards will be made 
periodically to young men who need 
financial assistance in their engineering 
education and who have shown mechani 
cal aptitude and interest in outboard 
motors and two med four-evcle enwine 
through their activities in outboard rac 
ing, motor maintenance inal motor sales 
or in their previous education 
In announcing thre program 


Kiekhaefer president, said that i 
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pose was to stimulate young men to be 
come engineers in the outboard industry 
“as it enters what promises to be its 
greatest period of development 

He said the first scholarship has been 
awarded to Craig Dewald of Reading, 
Pa., for four years study starting this Fall 
in the department of engineering in a 


university of his choice 


GE Grants Go To 
College Physics Departments 


Ihe General Electric (GE) Educational 
and Charitable Fund has announced 
grants totaling $50,000 to 20 college 
physics departments 

Fach of the selected liberal arts col 
leges will receive unrestricted grants of 
$2,500 under the Fund's new College 
Science Grants Program. How the money 
will be used to strengthen the physics 
departments is left to the discretion of 
the recipient college 

In the majority of cases, the amount 
ol the grant is about the same as the 
normal annual budget for the physics 
department, salaries excluded 

Kk. G. Patrick, secretary of the Educa 
tional and Charitable Fund, said that 
representatives of the company’s Research 
Laboratory had visited all of the selected 
colleges prior to awarding the grants 

It is anticipated that the money will 
he used to improve taculty compensation 
needed scientific 


purchase equipment 


periodicals and library assistance, for at 
tendance at scientific meetings, and for 
special projects depending upon the need 
of the individual college to increase the 
ellectiveness of its physics department 
Although the current 
the 1957-58 


rants are lor 
Patrick 


said that it is hoped that the program 


wademic yea Mi 


may be continued beyond the present 
one-year atithorization 

The Educational and Charitable Fund 
was established by GE to further its in 
terests along these lines and various pro 
grams are sponsored ly the Fund mn 


cluding the Corporat \lumnu Fund 


hich matches dollar tor dollar the con 
tributions of company employee to | 
leves 

I his progam as established two vea 
iva is an miccntive to compan cm 
ployees to make rifts te their ilima 
mater During the current ‘ 
Fund s increased to $2,000 
limit Ta emplo ce per C: 


I 
made by emplo ec under 
are natched dollar for dollar 
bund up to SL,000) per eat 
In addition, the Fund sponse 
mer fellowships to 100 secondar 


hemathy teaches 


Education 


fellowships and = scholarships tor grad 
uate and undergraduate students 

The following colleges received the 
$2,500 grants for their physics depart 
Meadville, Pa 
Maine Beloit 


Colorado Cotllewe 


ments: Allegheny College 
Bates College 
Beloit, Wis 
Colorado Springs, ¢ olo 
lege, Moorhead Minn 
versity, Greencastle, Ind 
Fureka, IU Kalamazoo College Kala 
mazoo, Mich Le Moyne 
cuse, N.Y Linfield College, MceMinnville 
Oreg Middlebury College, Middlebury 
Vi Mount Holyoke College South 
Hadley, Mass Pomona College, Clare 
mont, Calif Reed College Portland, 
Oreg Roanoke College Salem Va 
Rollins College, Winter Park, Fla St 
Olaf College, Northfield, Minn Union 
College Schenectady N.Y Whitman 
College, Walla Walla, Wash md Col 


lege of Wooster, Wooster, Ohio 


Lewiston 
College 
Concordia Col 
DePauw Uni 


Fureka College 


College Svra 


EUSEC Booklet on 
Engineering Education 


Professional 
FCPD) has announced the 
availability of the 
EUSEC 


Engineers Council for 
le velopment 
publication entitled 
bngineering Fadlucation Ti 
which represents the United 
States contribution to the Conference of 
the Engineering Societies of Western 
Europe and the United States of America 
RUSE 
brance 

LcCryp epresent the five United 
States societies in BEUSEC \TEI Amer 
can Society ot Civil Engineers, American 
Mining Metallurgical mel 


Petroleum bLngimees \imerican Socrets 


September 16-20, 1957 Paris 


Institute of 


ol Mechanical Engineer ind American 
Institute of Chemical Engineer 
Included in the booklet are the { 
engineering education report 


Organization of and term 

Filucation in the tC nited State 
\merica ith Special Relerena 
neermn biltication Ceneral 
ind’ Selection for Admission 
me School ol Universit 
United States oft \merica 
kngineecri Schools of UL nive 
Submitted on Behall of the t nite state 
ot \merica Practical raining Hetore 
Durin inal Alter Engineering Studi 

the United State ol America: Gen 
eral Re port on Cr ria tor Prote 
Recognition | ited Stute 
\imerica Vo 


hinginees 
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education, UU, S. Department of Health the 1958-59 academic yea! divided 
Education and Wellare, Office of Educa equally among Massachusetts Institute of 
tion; M. M. Boring, consultant on man lechnology, Stanford University, and 
power General blectric Company, University of Ilinois 
Schenectady, N.Y H. L.. Haven, dean Last year’s grants, for a similar amount 
Ihe Graduate School, Massachusetts In of money, went to six graduate students 
titute of Lechnolog ind) ‘Thorndike at the three recipient universities. The 
Saville dean, College of Engineering, grant of $2,000 to Massachusetts Insti 
New York University tute of Technology was divided among 
\ price of $5 per copy of the publica four graduate students who are E. P 
tion has been set. In quantities of 25 o1 Gyltopoulos ot Athens, Greece D. R 
more there will be a 20% discount. Order Whitehouse of Cambridge, Mass.; W. A 
from ECPD, 29 W. 39th St., New York Youngblood of Mart, Texas; and T. G 
is, N. ¥ Stockham, Jr., of Upper Montelair, N. J 
C. W. Simmonds of Salt Lake City, Utah, 
received the full $2,000 grant from Stan 
ford University and R. Young of Rock 
rSMC Renews ford, Hl, was pss op the $2,000 at the 
Electronics Fellowships University of IMlinois 
Mr. Cooley stated that the grants made 
W. H. Cooley, president of Television by ISMC stem from a desire to en 
Shares Management Corporation (TSMC) courage and support teachers to train 
pioneer investment management organ the future engineers and scientists in the 
ivation in the electronics field, has ar electronics field We have noted little 
nounced the renewal of three fellowships inducement he said, “lor young men to 
established last year at three major uni enter the teaching profession in this 
ersities to aid graduate students striving vital area. As a result, a critical situa 
for advanced degrees to further their tion exists which, if it continues, could 
teaching careers in this field) Mir. Cooley seriously affect educational standards in 
aid that TSMC had granted $6,000. tor this field as well as vitiate the effort now 


OPERATION of this miniaturized atomic energy research reactor, only eight feet high and eight 
feet in diameter, is under way at Atomics International, a division of North American Aviation, 
Inc. Designed by the company to fit inte any school, industrial, or medical laboratory, the 
“Laboratory Reactor’ can be installed without adding special facilities. Physicist (right) inserts 
an experiment into the “‘core’’ or heart of the reactor, while an associate (left) prepares to 
operate the reactor from the single console panel 
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being made by industry to recruit quali 
fied engineers from our universities, We 
feel that it is of primary importance to 
the nation to encourage and develop 
teachers in the vital sciences. Without 
sufficient and competent teachers, indus 
try cannot long expect to be able to fill 
its needs for qualified graduate engineers 
and scientists.” 

The decision to make the grants, Mr. 
Cooley added, resulted from discussions 
with members of the Advisory Board of 
Velevision- Electronics Fund, Inec., a 
mutual investment company, which Mr, 
Cooley's firm serves as investment man 
ager and principal underwriter, Three of 
these are faculty members of the univer 
sities to which the grants were made. 
They are: Dr. W. L. Everitt (F °36), dean 
of the College of Engineering at the Uni 
versity of Illinois; Dr. F. E. Terman (F'45), 
provost and dean of the School of Engi 
neering at Stanford University; and Di 
J. B. Wiesner, director of the Research 
Laboratory of Electronics at Massachu 
setts Institute of Technology. 


Small Atomic Energy 
Reactor for School Labs 


Operation of a miniaturized atomic 
energy reactor, designed by Atomics 
International, a division of North Ameri 
can Aviation, Ine for school, medical 
and industrial laboratories is under way 
at the company’s plant in Canoga Park 
Calif., it was announced recently 

Only cight feet high and eight feet in 
diameter, the Laboratory Reactor” can 
be installed in any existing laboratory 
building without the addition of any 
special facilities 

Phe low-priced Laboratory Reactor can 
be constructed, installed and ready to run 
at any location on a_ short delivery 
schedule 

The reactor permits a wide range of 
research and training in the nuclear field 
and provides nucteat radiation for impor 
tant studies in the engineering, biological 
and medical fields. It is designed to 
operate at a power level of five watts 

The “core” of the reactor, where atomic 
fission takes place, is a one-foot stainless 
steel sphere containing about four gallons 
of enriched uranyl sulfate in a water 
solution. This core, surrounded by a lead 
shield, six inches thick, is housed in an 
eight-foot tank filled with ordinary water 
A number of exposure facilities and beam 
tubes are provided to permit several 
experiments to be carried on while the 
reactor is operating 

Only one person is required to operate 
the reactor, which is controlled from a 
single console panel 


The Laboratory Reactor is a low-cost 
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reactor designed to meet the special needs 
of schools,” according to a statement 
made by Dr. A. B. Martin, director of 
technical sales for Atomics International. 
“The numerous experiments and demon- 
strations which can be performed make 
it an invaluable aid for courses in nuclear 
engineering, neutron physics, radiochem- 
istry, and _ radiobiology,” Dr. Martin 
said. 


NSF Reports on Faculty 
Scientific Research Activities 


A survey of faculty engaged in scien- 
tific research activities in United States 
academic institutions, released by the 
National Science Foundation (NSF), in- 
dicates that in 1953-54, 70,000 scientists 
and engineers were employed by colleges 
and universities, about half of whom 
were performing research on a full- or 
part-time basis. In a large sense, this 
group represents a reservoir of the na- 
tion’s basic science research potential in- 
asmuch as the survey covered 1,120 in 
stitutions capable of performing research 
in the natural and social sciences. Other 
academic institutions in the country are 
primarily teachers’ colleges or oriented 
toward education in the liberal arts. 

Ihe estimates derive from the NSF 
survey of scientific manpower at colleges 
and universities for the academic yeat 
1953-54, and are based on data returned 
by 987 responding institutions. These 
institutions reported 62,000 faculty mem 
bers in the natural and social sciences, 
and an estimate of 8,000 was made for 
nonresponse. Of the 
were large 
those having graduate 


respondents, 180 
institutions, i.e., primarily 
schools in the 
scientific professions These accounted 
for 46,500 of the total scientific faculty, 
and for 95% of the total research time 
reported 

[he reported faculty members in- 
cluded both full- and part-time scien 
tists and engineers engaged in any or all 
of the 
member—teaching, research, and commu 
nity service. Translating part time and 
full time into full-time 
about 30% of the total time was devoted 


normal duties of a faculty 


equivalents, 


to research activities. 

The NSF report presents number of 
faculty in these 
percent engaged in research in six dif- 
ferent types of organizations within the 
universities: arts and sciences, engineer 
ing, health, professional, agriculture, re- 
search organizations, and other 
About 75% of the total 
faculty employed were in the arts and 
engineering, and 


institutions and the 


protes 
sional schools. 
sciences, medical 
schools. 

Scientific fields being investigated by 
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these faculty members are also shown in 
the report. Approximately one third of 
those performing research were in the 
physical sciences—such as engineering, 
chemistry, physics, and mathematics; one 
third in the life sciences—biological and 
clinical; and the other one third pursue 
investigations in the agricultural and 
social sciences. 

he supporting research personnel re- 
ported by the large (180) institutions 
indicate a one-to-one ratio to the faculty. 
his computation is based on the full- 
time equivalents for both the faculty 
and supporting personnel. 

The report, “Faculty Scientific Re 
search Activities at Colleges and Univer- 
sities, 1953-54," is Number 6 in the NSF 
series entitled Reviews of Daia on Re- 
search and Development. Copies may be 
obtained by writing to the National 
Science Foundation, Washington 25, D. ¢ 


Georgia Tech Students 
Win Lighting Design Contest 


Iwo students at the Georgia School of 
Fechnology won first honors in the na 
Allied Arts contest conducted 
annually by the Illuminating Engineering 
Society (IES) as part of its national tech 
nical conference. 

John Reece, an 
and W. Y. 
neering student at Georgia Tech, led in 
the final balloting with a restaurant de 
sign. Their 


tion-wide 


architectural student, 
McCachern, an electrical engi 


sketches and specifications, 
conceived co-operatively, were submitted 
by Professor Howard McKinley of the 
Electrical Engineering School. 

The contest is conducted through sev- 
eral universities in various parts of the 
country to spread knowledge of the art 
and science of illumination as an integral 
part of building-design courses 


NYU Buys 
Million-Volt “Atom Smasher” 


\ million-volt particle accelerator, or 
“atom smasher” has been ordered by 
New York University (NYU) from the 
High Voltage Engineering Corporation in 
Burlington, Mass 

The supervoltage Van de Graaff ma 
chine will be used to accelerate positive 
ions and as a source of neutrons, and 
will be used for training nuclear engi- 
neers in the reactor field. The University’s 
curricula embracing many phases of in 
dustrial applications of atomic energy 
has laid increasing stress upon reactor 
design and operation. Acquisition of the 
new Van de Graaff will enable the 
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atomic energy department, under the 
direction of Dr. Lyle Borst, 
the school’s “pickle barrel” 
reactor with precise control 
lo set up the “pickel barrel” program, 
High Voltage engineers and physicists 
worked with Dr. Borst last year. The 
“pickle barrel” actually consists of a 100 
gallon barrel containing 2 tons of unen 
riched uranium metal. NYU 
using the Van de Graaff in 
with the “pickle barrel,” can simulate 
problems in reactor behavior for a frac 
tion of the cost of full-scale evaluation. 


to operate 
subcritical 


researchers, 
conjunction 


Scholarship Awarded by 
International Nickel Company 


A liberal arts student is the recipient 
of the International 
scholarship at Illinois Institute of Tech 
nology (IIT), Chicago. 

The scholarship will enable 
Stremler, 


Nickel Company 


F. G 
Lynden, Wash., to acquire an 
engineering education in addition to his 
liberal studies 

Mr. Stremler, a student at Calvin Col 
lege, Grand Rapids, Mich., will major in 
electrical engineering. 

In addition to covering tuition, the 
award provides $300 each year for books 
and living expenses. The scholarship is 
renewable for the second year 

Established by the International Nickel 
Co., Inc., New York, N.Y., the scholar 
ship is awarded to students who transfer 
to ITT from one of 29 liberal arts col- 
leges participating in IIT’s “3-2” com 
bined education plan 

Under the “3-2” plan, a student spends 
three years in a liberal arts college and 
two years at IIT to receive both a liberal 
arts and an engineering degree at the end 
of five years. 


Teen-Agers Receive Cash 
Scholarships in Hughes Program 


A group of 12 outstanding high school 
students in the greater Los Angeles, Calif., 
area received cash scholarships totaling 
$4,300 August 29 from Hughes Aircraft 
Company, in ceremonies at the company s 
Culver City Laboratories concluding a 
10-week research project carried out there 
by the teenagers. The presentation of a 
$400 check to each student for future 
college expenses climaxed a summer-study 
scholarship program initiated by Hughes 
with the co-operation of public 
officials, to encourage 


school 
talented students 
to choose careers in science and engineer 
ing. 

rhe 10 boys and 2 girls, juniors and 
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seniors talented in science and mathe 
matics, were picked for the program last 
spring from a group recommended by 
educators in Beverly Hills, Centinela 
Compton, Culver City, El Segundo, Ingle 
Redondo-Union, Santa Monica, 
Torrance, and the Los Angeles public 
school districts. Fach received an addi 
tional $400 in salary from Hughes for the 
10-week 
J. M. Glass, company scientist and chair 
man of the summer-study program. Re 
earch by the 


wood, 


research project, according to 


students concerned § civil 
defense planning in the Los Angeles area 
and was separate from regular company 
research projects : 

The summer-study 
gram is the newest of several Hughes proj 


scholarship pro 


ects aimed at interesting more youngsters 
in scientific careers,” Mr. Glass said 
Existing company programs include the 
summer hiring of high school science and 
mathematics instructors as professional! 
workers in the Hughes laboratories, and 
lectures by Hughes scientists in high 
school classrooms. In July, the company 
was cosponsor with the National Academy 
of Sciences of a national industry-educa 


tion conference at Lake Arrowhead to 


determine ways of improving science in 
struction in the nation’s schools. 

The 10-week student research project 
was supervised by Dr. John Balloch of the 
operations research office of Johns Hop 
kins University. 

During the summer program, students 
also toured the Hughes laboratories and 
heard a series of lectures on new scientific 
discoveries 


Teachers Return to School 
In NSF-Sponsored Institutes 


When the fall school term opened this 
year, some 800 high school teachers of 
science and mathematics themselves re 
turned to school for a concentrated year 
of study. Under the sponsorship of the 
National Science Foundation (NSF), 16 
universities geographically — distributed 
throughout the country are offering 
specially designed bring 
selected high school teachers up to date 
in the various fields of science and in 
mathematics. The program, costing ap 
proximately $4.25 million, has been 


courses to 





Tropospheric Scattering Antenna 


AT WILSON, N. Y., a 
28-foot antenna and 
sensitive radio re- 
ceiver, operated by 
Cornell Aeronautical 
Laboratory, Inc., of 
Cornell University, is 
probing the problems 
of long-distance trans- 
mission of uhf signals 
in @ research program 
for the Air Force Cam- 
bridge Research Cen- 
ter. Uhf signals are nor- 
mally limited to line- 
of-sight transmission, 
but this antenna is 
picking up that very 
small part of the sig- 
nal which is scattered 
in the troposphere. 

915-mc signal 
originates at Lexing- 
ton, Mass., nearly 400 
miles away. It is 
monitored for 48-hour 
periods each week. 
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developed by the NSF in response to the 
express desire of the United States Con- 
gress that the NSF make a broad frontal 
attack in meeting the need for improved 
teaching of science and mathematics at 
the high schooi level. 

Universities participating in the pro- 
gram are as follows: Chicago, Colorado, 
Harvard, Illinois, Michigan, North Caro- 
lina, Ohio State, Oklahoma State, Ore- 
gon State, Pennsylvania State, Stanford, 
Texas, Utah, Virginia, Washington Uni- 
versity at St. Louis, and Wisconsin. 

Within a very general framework pre- 
scribed by the NSF, each university has 
planned and developed the type of in- 
stitute best suited to its own stafl and 
facilities. In addition to the special year 
of intensive training, the courses in most 
instances also carry full academic credit. 

High school teachers selected to par- 
ticipate in the institutes will receive 
stipends of $3,000, plus an allowance of 
$300 for each dependent, up to a maxi- 
mum of four. Additional allowances in 
clude travel, up to a maximum of $80 
for each of two trips from the teacher's 
home to the institute, and funds for 
tuition and books. Financial assistance 
of this type represents the only means 
by which the majority of high school 
teachers can take time off for their own 
improvement 

Most of the participating universities 
are offering courses for the teachers in 
biology, chemistry, mathematics, and 
physics, plus some supplementary work 
in education. Some of the schools are 
also including courses in the history of 
science. In addition to regular lectures 
and laboratories, many of the insti- 
tutes include seminars and special series 
of lectures by distinguished scientists and 
mathematicians. Lectures will be devoted 
to such current topics as the International 
Geophysical Year, progress in the con 
quest of disease, utilization of nuclear 
energy, and others. In one university, 
opportunity will be afforded the student 
teachers to modern teaching 
methods in one of the regular courses 
of the university 

Many teachers will be introduced for 
the first time to modern, large-scale re- 


observe 


search facilities including the cyclotron 
Van de Graafl generator, radiotelescope, 
mass spectograph, high-speed computer, 
electron microscope, cryogenic labora- 
tories, and so on, 

Ihe 800 teachers who have been 
selected to participate in this first large 
scale program of academic-year institutes 
were chosen from among teachers with 
at least three years’ experience in teach- 
ing. Consideration was given to. their 
ability and general aptitude for teaching. 

he academic-year institutes sponsored 
by the NSF are in addition to its larger 
program of summer institutes 
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CAPABLE of spot 
fing an enemy half 
a mile away in total 
darkness 
radar set is aptly 
dubbed the “silent 
sentry Its power 
suppl is a newly 
deve loped fuel cell 
which directly con 
verts the chemical 
energy of vases 
such as oxygen and 
hydrogen into elec 


tricity 


Electricity from 


Chemical Energy of Gases 


THE DIRECT CONVERSION of =the 
chemical energy of gases into electricity 
long a dream of scientists and for years a 
laboratory curiosity—has been accom 
plished with the development of the first 
fuel cell capable of producing thousands 
of watts of power economically. Using hy 
drogen and oxygen as fuel, the new silent 
source of power has been developed by 
scientists at the Research Laboratories of 
National Carbon Company, Division of 
Union Carbide Corporation, Parma, Ohio. 

First significant application of the new 
fuel cells is in providing silent clectric 
power for the U. S. Army Signal Corp's 
new “silent sentry,” which was demon 
strated at the Association of the U. § 
Army's Communications and Electronics 
Symposium in Arizona. The world’s small 
est known radar set, a lightweight, port 
able unit provides mobtle Army forces 
with local combat surveillance of enemy 
movements despite smoke, darkness, or fog. 
\ battery of fuel cells provides power to 
operate the radar set at the U. S. Army 
Electronic Proving Ground at Fort 
Huachuca, Ariz. 


Hollow Carbon Electrodes 


“Secret of the new fuel cell's success,” 
Dr. C. E 


search vice-president, said, “is the chemi 


Larson, National Carbon's re 
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cally treated, hollow, porous carbon elec 
trodes through which the gases enter the 
cell, and which also conduct the elec 
tricity produced by the electrochemical 
reaction.” 

Designed to work at ambient tempera 
tures, and at approximately atmospheric 
pressure, the new fuel cell is the first that 
does not depend on high temperatures or 
pressures for efficient operation, it was 
stated 

Production of electricity directly from 
hydrogen and oxygen in a fuel cell is in 
herently more efficient than its production 
in a conventional steam system in which 
the heat is supplied by burning these 
same gases. Practical limitations in utiliz 
ing all of the heat produced reduce the 
over-all efhciency of a steam system to ap 
O°, or 35% 


cell, which eliminates -the 


proximately while a fuel 
intermediate 
heat step and converts directly from 
chemical to electrical energy, has a top 
efficiency of about twice that figure 
Unlike conventional batteries, fuel cells 
remain essentially unchanged during theit 
operating life, and produce electric energy 
from chemical fuels supplied as needed 
Cells have been operating & hours a day, 
5 days a week for the past year, with no 
signs of deterioration, it as stated by a 


firm representative 


Of Current Interest 


INTEREST 


Ability of the new tuel cell to operat 


at approximately atmospheric pressure 
has the obvious advantage of eliminating 
heavy, costly pressure vessels, If increased 
output is desired, however, it can be ob 
tained by increasing the pressure. For a 
given cell, higher outputs vary directly 


with pressure 


Power Output 


The ethciency of operation of the new 
fuel cell depends on how it is used, but 
the general efficiency range is from 65% to 
80° when operated at normal tempera 
tures and pressure. A fuel cell operates 
most efficiently when no attempt is made 
to draw the maximum power from a mini 
mum volume, Efficiency is atlected by 
power density—that is, at lower currents 
a greater percentage of the chemical 
energy is converted to electric energy. Re 
search and development to date indicate 
that the optimum fuel cell design will be 
one which will produce approximately 
1 kw of power from a packaged unit one 
cubic foot in volume 

The voltage across the electrodes of the 
new fuel cell is approximately | volt, and 
it is simply a matter of connecting a 
number of cells in a circuit to get any 
voltage desired. The amount of electrical 
current produced by the cell depends on 
its physical size, so by varying the num 
ber and size of cells, many combinations 
of voltages and currents can be obtained 
Basically, the fuel cell is most desirable for 
high current, low voltage use 

Present designs call for the grouping of 
a number of specially catalyzed, hollos 
porous carbon electrodes in a sealed cell 


containing a solution made of potassium 
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SIMPLIFIED drawing shows basic fuel cell 
operation, Hydrogen and oxygen gases enter 
cell through specially treated hollow porous 
carbon electrodes contacting a solution of 
potassium hydroxide. Electrochemical reac- 
tion releases electrons accepted at the oxygen 
electrode thus powering electrical equipment. 


hydroxide as the electrolyte, Hydrogen and 
oxygen enter the cell through hollow elec 
trodes, and diffuse through the porous car 
bon to the surface, where they come in 
comact with the electrolyte. At the hy 
drogen electrode, the electrochemical re 
action with the potassium hydroxide pro 
duces water and releases an electron that 
enters the electrical circuit. The electron 
flows through the external circuit, and re 
turns 40 the cell at the oxygen electrode 
where in the electrochemical reaction of 
the oxygen and the electrolyte, the elec 
tron is accepted lonic conductivity 
through the electrolyte completes the elec 
trical circuit, 

\ concentric tube design has also been 
developed, in which one electrode tube 
nestles within the other, with the elec 


trolyte in between, The tubes are simply 


DIRECT CONVERSION of chemical energy of 
gases into electricity has been accomplished 
with development of the first practical fuel 
cell, Dr. Karl Kordesch holds one of the 
specially treated electrodes and is seen ex- 
amining @ fuel cell unit. 
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made long enough to give the proper cell 
voluine for the current desired. 


Fuel Cell's Future 


The inherent advantages of the fuel cell 
make it an ideal source of silent electric 
power in remote locations where con- 
ventional fuels or water power are not 
Military communications  sys- 
tems, mobile power units, and stand-by 
power plants are but a few of the expected 
applications. 


available 


As a producer of electric energy, the 
fuel cell depends on a practical and eco- 
nomical source of hydrogen, a gas that at 
present is quite expensive and requires 
relatively bulky pressure vessels. Possible 
include coal, which 
yields hydrogen when exposed to steam in 
the water gas reaction, Ammonia is an- 
other possipie source, and the catalytic 


hydrogen sources 


Dynamometer Plots 


cracking of petroleum products can also 
produce hydrogen, An inexpensive source 
of hydrogen is a must if the fuel cell is 
to compete with converttional power sys 
tems as they are known today. 

Another possible future use of the fuel 
cell is in connection with the utilization 
of both solar and nuclear energy. One of 
the problems in harnessing the energy of 
During 
sunny periods, the energy of the sun 
could be used to decompose water into 
hydrogen and oxygen, for later use in fuel 
cells. Nuclear energy is known to decom 
pose water, and in present nuclear plants 
in which the reactor serves only as a 


the sun is the storage of power 


source of heat in the conventional steam 
cycle, efforts have to be made to prevent 
this decomposition. Perhaps it will work 
the other way, with nuclear energy di- 
rectly producing hydrogen and oxygen for 
fuel cell operation. 


Performance Curves Automatically 


A 1,000-HP DYNAMOMETER in the ve 
search and development laboratories of 
the Twin Dise Clutch Company at Roch- 
ford, Ul., has been automated by Bald 
win-Lima-Hamilton (B-L-H) SR-¢_ series 
instruments. (See cover.) 

Ihe SR-4 instrumentation permits the 
machine to record automatically an en 
tire family of performance curves in the 
time a single curve could be plotted using 
a conventional point-to-point dynamom 
eter 

Input torque is measured by an SR-4 
torquemeter and output torque by an 
SR-4 10,000-pound capacity load cell 
These torque-sensing instruments feed 
data to special xy function plotters or, al 
ternatively, to dial-reading torque indi 
cators 

The function plotters automatically 
draw performance curves of test units in 
stalled on the dynamometer test plate as 
the giant machine is operated through a 
series of rapid changes in input. speed 
The dial-reading indi 
cators show the operator, at a glance, con 
ditions at any given moment. With this 
instrumentation, this test machine out 


and horsepower 


modes the stop-and-go techniques re 
quired of dynamometers equipped with 
mechanical load-sensing and measuring 
devices, 

Ihe dynamometer consists of six basic 
units: (1) a 1,000 hp Allis-Chalmers (A-C) 
1,775 rpm squirrel-cage type motor, (2) a 
Dynamatic eddy-current clutch brake unit, 
(3) a pair of Worthington gear boxes, (4) 
a B-L-H SR-4 torquemeter, (5) a test unit 
cradle with a 14-toot base plate, and (6) 
a Dynamatic eddy-current 
dynamometer, 


absorption 


Fhe machine will deliver 1,000 hp to a 
test unit at all speeds from 900 rpm to 
5,000 rpm and will develop 8,000 pound- 
feet of torque from zero to 900 rpm, It 
will absorb 17,500 pound-feet of torque at 
75 rpm and 20,000 pound-feet of torque 
at full stall (O rpm) with a top input 
speed of 3,000 rpm. 


Of Current Interest 


The squirrel-cage induction motor is 
operated on 2,300 volts by a blower-cooled 
A-C transformer. Both motor and trans 
former are equipped with hot-spot indica- 
tors and automatic unloading controls. 


The Dynamatic eddy-current clutch 
brake unit may be set to deliver from 15 
rpm to 1,800 rpm, with all speeds con 
trolled to 0.5%, or it may be set to de 
liver a constant torque regardless of speed 
demanded by the unit on test The 
clutch is supplemented by a brake so that 
rapid changes can be immediately con- 
trolled by the operator. 

Ihe Worthington gear box is another 
unique feature. In order to test large 
torque converters and clutches adequately, 
the new dynamometer was required to be 
able to deliver at least 1,000 hp through 
out the useful speed range of the ma 
chine. Because the A-C induction motor 
operates at an essentially constant speed 
of 1,750 rpm, this constant 1,000 hp out 
put at all speeds could be obtained only 
with some type of geared transmission be 
tween the input clutch and the unit on 
test. Calculations based on requirements 
dictated the need for a five-speed trans- 
mission, As no five-speed, 1,000 hp trans 
mission is commercially available, Worth- 
ington was asked to make one. 
delivers 


The resulting transmission 


INPUT SHAFT of eddy-turrent electric dyna- 
mometer picks up and transmits to recording 
instruments rapid changes in input torque. 
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speed ratios of | to 1, 1.8096 to | in multi 
plying series, and 1.3448 to I in dividing 
series. The gear box is arranged so that it 
can be uncoupled easily, lifted from its 
mounting plate, turned end for end and 
recoupled. When this is done the trans- 
mission becomes a speed reducer having 
ratios of | to 1.3448 and I to 1.8096, 
thereby providing the required five speed 
ratios. 

Input torque is shown on a manually 
balanced torque indicator mounted on the 
central control panel and the torque sig 
nal and speed signal can be fed into a 
xy-function plotter mounted on the panel 
which automatically plots input torque vs 
input speed or input torque 8s speed ratio 


500 8PM iNPUT 
a 


TORQUE CONVERTER performance chart 
drawn automatically in 12 seconds by 1,000 
hp dynamometer. 


BALDWIN LIMA HAM TON 


M-4ey FUNCTION PLOTTERS 


ee a ee 


Future Meetings of Other Societies 


National Council of State Boards of 
Engineering Examiners. $6th Annual 
Meeting, Oct 31-Nov 2, 1957. Atlanta 
Biltmore Hotel, Atlanta, Ga 
International Congress and Exhibi 
tion of Measuring Instrumentation 
and Automation, Nov 2-10, Dussel 
dort, Germany 

AIME, Institute of Metals Division 
Nov 47, Morrison Hotel, Chicago 
Ill. AIME, 29 W. 39 St., New York 
N.Y. 

2nd World Metallurgical Congress, 
Nov 48, Hotel Sherman 
lil. W. H. Eisenman 
ety for Metals, 7501 
Cleveland 3%, Ohio 
EIA (RETMA), Radio Fall Meeting, 
Nov I-15, King Edward Hotel, To 


Chicago 
American Soci 
Fuctiad Ave 


ronto, Ont., Canada 

National Electrical Manufacturers 
Association, Nov 11-15 
Hotel, Atlantic City, N.J 


BALOWIN Lima HamnTon } : : ‘ 
#4 TORQUE PICKUP | f “4 IRE 
js Ht yo |g c nt Mid fmerica hlectroni CGonven 
i} a] - , ba ay tion, K.C. Section, Nov 13-14, Mu 


Kansas City 


BALOWIN LIMA HAMKTON 
o.4 OAL eBIcATORS e > 1000 HF OY NMAmATIC 
= } 'DOY CURRENT AssORFTION 
4 


OTMaAmOnttin 


WALDRON Gtan TYPE 


. aymo 
FLERIBLE COUPLINGS | Draymore 


1000 WP, ac \uditorium 


0790 oom | | } Mo. T. V 


nical Institution, l644 Wyandotte 
St., Kansas City, Mo 
peomes annan J New England Radio Engineering 


GEAR BORES ABRanctD WALORONM Gtaa TYPE until seine SALOWIN LIMA HAMNTON 
FOR STEP UP, STEP DOWN FLERIOLE COUPLINGS resves $8.4 LOaB CHL Vecting Nov 15-16 Mechanics 
Bidg., Boston, Mass. H. H. Dawes 


General Radio Co., 275 Massachu 


nicipal 
Anderson, Central Tech 


OV MAMATIC 
ALLIS CHALMERS §6(§8007 CURRENT CLUTCH 
enaKt unit 


SCHEMATIC DIAGRAM shows principal operating components of 1,000 hp dynamometer in- 


stalled in research and development laboratories which produces an entire performance curve , 
Cambridge 39, Mass 


setts Ave 


in 12 seconds. 


according to the choice of the operator 
The absorption end of the machine is in 
strumented to show speed and output 
torque, Output speed, developed by the 
init on test, is indicated in the same way 
as input speed The output torque signal 
from the load cell is fed to a separate 
function plotter on the control panel 
which automatically plots output torque 


against speed or speed ratio. Both input 


Radar-Riding SPARROW | 


and output function plotters are accurate 
to within plus or minus 0.5% on both 
AaNcSs 

Service stop ind emergency stop con 
console 


trols on the panel and at six 


other convenient locations around = the 
dynamometer room allow the motor to be 
taken off the line ayd the entire machine 
brought to a full stop from 3,000 rpm in 


just two seconds 


Joins Atlantic and Pacific Fleets 


THE FIRST air-to-air 


the nation’s arsenal, the 


guided missile im 
spaRROoW I al 
ready had reached an advanced status be 
fore it was officially announced by the 
Department of Defense early in 1954 
The announcement came alter seven years 
S. Navy's Bu 
reau of Aeronautics and the Sperry Gyro 
scope Company Adm Burke 


Chiet of Naval Operations, credited “years 


of development by the | 
Arleigh 


of intensive development by the Bureau of 
Aeronautics and Naval Air Missiles Test 
Center, and Sperry for the readiness of 
the fleet with this air-to-air missile sys 
tem.” 

More than 100 prototype missiles had 
been constructed and critically test-flown 
between 1948 and 1951, including ai 
launchings from Navy aircraft as early as 


1949. Evolutionary models, these missiles 
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vere the torerunners of the production 
svVARROW I missiles now in service with the 
Sixth and Seventh Fleets of the U.S. Navy 
Behind the initial, terse announcement of 
the first air-to-air missile system, is a 
pioneering project that began in 1946 
when plans were made for wind tunnel 
test, simulator studies, development, de 
sign, manufacture, and field testing of 
three progressively improved missile types 
test, experimental, and prototype 

The major operating elements of this 
weapon system are as follows: (1) an Air 
craft carrier which serves as a mobile base 
and directs a fighter to the vicinity of the 
target; (2) the fighter squadron; (3) the 
missile carried by the fighters: (4) the 
fighter fire control system which indicates 
the course to be followed by the fighter 


and ») the fighter radar set which trans 


Of Current Interest 





ASA, &th National Conference on 
Standards, Nov 13-15, San Francisco 
Calif. ¢ lechnical hi 
rector American Standards Associa 
tion, 70 E. 45th Se New York 17 
N.Y 

NACE, Miami Section 
Meeting, Nov 13-16, Key 
Hotel, Key Biscayne, Fla. A. B. Camp 
bell, Exec. Sect., 1061 M & M Build 


Ainsworth 


lechnical 


iscayine 


ing, Houston 2 lexas 


Pennsylvania Electric Association, 
Fall Meeting, Electrical Equipment 
Committee Nov 14-15 Benjamin 
Franklin Hotel, 9th Chestnut Sts 
Philadelphia, Pa. P. H Robbins 
Metropolitan Edison Company, P. O 
Box 542, Reading, Pa 


10th Air Conditioning & Refrigera 
tion Exposition, Noy 18-21, Interna 


tional Amphitheatre Chicago, Il 
R. H. Israel, Virginia Smelting 
West Norfolk, Va 

ASME, Annual Meeting, Nov % 


Dec 5, Statler Hotel, New York, N.Y 








mits the beam which guides the missile, 
and which furnishes data to the fire con 
trol system for determining the course to 
be followed by the launching aircraft 
\ major clement of the weapon system 
the srparwow | is a supersonic air-to-air 
beam-rider type of guided missile I hee 
missile consists of a fuze and warhead, a 
source of hydraulic and electrical stored 
energy, a guidance system and a rocket 
motor, all packaged in an #-inch diameter 
1214-foot cylindrical body with a pointed 
ogival nose. Four variable incidence wings 


are attached near the center of eravity and 
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U. $. NAVY personnel operating the test 
equipment used to check out the effective- 
ness of the SPARROW I. 


are deflected to maneuver the missile 
throughout its flight. Four fixed tail fins 
provide longitudinal stability. This ar 
rangement of wings and tail fins is a crui 
form configuration and provides tor 
maneuverability in any direction without 
the necessity of banking the airframe tor 
a turn, as with conventional aircraft. The 
about S00 
Attachment lugs are located on 


assembled — missile weighs 
pounds 
the body to suspend the missile from the 


launching rack of the carrying aircraft 


Arming the Fighter 


Ihe srarkow - is carried externally 
under the wings of fighter aircralt which 
are equipped with airborne guidance 
radar. Each fighter is armed with four 
missiles. These are carried by launching 
racks attached to stub pylons, Typical in 
Douglas F3ID-2M 
Chance-Vought £7U-3M 
McDonnell /3H-2M 


Demon, These jet aircraft: operate from 


‘tallations are on the 
Shynight the 
Cutlass and the 


both carriers and shore bases, and are et 
fective at all operational altitudes against 
high-speed jet bombers, fighters, and cer 
tain missiles 

In tactical flight operations, enemy an 
craft are picked up by the airborne radar 
and svarrow | missiles are launched by 
the fighter and controlled by a guidance 
system that “looks through clouds” and 
places the missile squarely on the target. 


SPARROW | missile leaves launching rack at speed that outstrips fighter 


plane on its way to radar tracked target. 
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Fighter aircraft armed with svarrow 1 
missiles are successful in attacks against 
high- and targets 
which may be flying either singly or in 
squadrons 


low-altitude aircraft 


The principal elements of the guidance 
and control system are: (1) multiaxis 
(2) missile 
antenna and receiver for detecting the in 
telligence in the guidance beam; (3) mis 


gyroscopes and accelerometers 


sile computing circuits to shape the sig 
nals to obtain precise and stable beam 
riding, and (4) servomechanisms for posi 
tioning the wings of the missile as re- 
quired for maneuvering in flight. These 
elements are packaged in a number of 
unitized separate assemblies in order to 
facilitate manufacture, test, and field serv 
icing. Both the mechanical and the elec 
tronic components are packaged to form 
complete functional assemblies. rhis 
greatly facilitates the preparation of spe 
cifications on a logical basis for each ele- 
ment, and it simplifies system checkout 
and maintenance for the missile. 

The power supplies tor sparrow I in 
clude battery sources for electrical energy 
and a high-pressure hydraulic accumula 
tor for the mechanical energy required to 
position the wings. Both supplies are de- 
signed with adequate capacity to furnish 
the energy required for the duration of 
the flight of the missile. Because the sup 
plies provide power for the guidance and 
control system, the battery and the accum- 
ulator are packaged in the cylindrical sec 
tion of the missile near the wing-position 
ing servomechanisms, 


Rocket Motor 


The rocket motor is the source: of energy 
which provides the thrust that gives the 
missile the velocity increment over its 
launching speed. Thrust on the missile in 
the forward direction results from the re 
action of the hot gases ejected at high 
velocity in a rearward direction. The hot 
gases are generated by the steady combus 
tion of the high-energy fuel of the rocket 
motor 

The motor is packaged to form a smooth 
cylinder that is a section of the missile’s 
body. It consists of three major compo 
nents; namely, the case, the propellant 
grain, and the igniter assembly. The case 
is a thin-walled metal cylinder with an 
attachment mechanism to the forward sec 
tion of the missile, and with a nozzle 


Of Current Interest 


which directs the high-velocity gases alt 
Phe high-energy propellant uses solid con 
centric grains with a plastic base which 
burn uniformiy, and thereby gives a 
steady thrust to the missile. The chemical 
composition of the grain provides an 
oxidizing agent, and therefore burning 
rate essentially is independent of altitude 

rhe igniter assembly fits into the for 
ward section of the motor and is triggered 
by an electric impulse. The grain of the 
motor is fired in a traction of a second by 
action of the igniter and a large uniform 
thrust is generated immediately. Suitable 
safety and arming circuits are provided 
with the igniter assembly so that the live 
motors can be stored and handled safely 
by ordnance personnel at shore installa 
tions and aboard ship. 

The warhead assembly for searnow | in 
cludes three major elements; namely, (1) 
the safety and arming mechanism which 
provides positive safety of life for ground, 
shipboard, and flight personnel under all 
conditions of environment and handling; 
(2) the fuze which detonates the warhead 
at target interception; and (3) the war 
head which includes an igniter and ex 
plosive assembly which when detonated 
will kill the target. These elements are 
packaged in a section of the cylindrical 
body and form a separable assembly to 
facilitate manufacture, and to provide sate 
field handling and storage. 

The sparrow | missile is launched 
when the pilot of the fighter aircraft 
closes the firing switch. This action sends 
to the missile an electric pulse which 
ignites the rocket motor. The resultant 
thrust propels the missile forward relative 
to the launching rack and the missile 
quickly significantly 
greater than that of the carrying aircraft 
By motor burnout, which occurs within 
seconds after launching, the  missile’s 
velocity is twice to three times the speed 
of sound, When attacking an enemy tar 
get, the missile either is launched singly 
or several missiles are launched rapidly in 
sequence, 


attains a speed 


Accordingly, it is said that the missile 
rides the beam” and srarrow I is classi 
fied as a beam-rider missile. Because the 
guidance beam is positioned precisely in 
the direction from the launching aircraft 
to the target, the missile is guided along 
a trajectory which leads to an interception 
even under evasive action. Destruction of 
the target is effected by the lethal action 


FIGHTER with four SPARROW | missiles attached to undersiung launch- 
ing racks on stub pylons. 
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of the fuze and warhes i) the missile 
intercepts the target 

States Navy Marine 
pilots have demonstrated the high reliabil 
ity and deadly the 


Weapon System by 


United and Corps 


accuracy of spARROW I 
missile 
launchings The 
lethal sky 
all types of targets including high-speed 


hundreds of 
drone Ss 


the 


against target 


warhead has blasted out of 


jet aircraft and missiles 


Liquid-Hydrogen 
Bubble Chamber Developed 


Development of a liquid-hydrogen bub 


ble chamber more than 60 times as large 
in use is being conducted by 
Radiation 
assisted by the Na 
NBS Ihe 


constructed to 


as any 
the t 
Laboratory 


now 
niversity of California 
(UCRL) 
tional Bureau of Standards 
bubble 


operate 


chamber is being 


with the Bevatron, the 6 billion 
electron volt particle accelerator at UCRI 
D. B. Chelton, D. B. Mann, and B. W 
Birmingham of the NBS Cryogeni 
Boulder Colo 


project which 


Fngi 
Laboratory at 
working the 
difficult 
gineering problems 


necring are 


on involves 


many and unique cryogenic en 


nuclear 
20 


High-energy 
the 


physics progress 


during past vears has been made 


possible largely by improvements in. pat 


ticle accelerator design, coupled with coi 
responding advances in the 


I he bubble 


with # transparent 


art ol parti le 


detection chamber, a vessel 


can be so 


liquid which 


greatly superheated that an 
ionizing particle moving through the 


liq 


uid will violent boiling, initiating 


growth of a string of bubbles along its 


path, was devised t 
the 


overcome sone ot 


shortcomings of the cloud chambe 


photographic emulsions, and other detec 


tion equipment available tor 


high energy 


experiments bubbles, photographed 


a short time while they are. still 


very small, give a clear picture of particle 


tracks 
lourlolole 


the 
ith 


However, operation ol a 


chamber w liquid hydrogen invol 


complex cryogeni« problems. At- normal 


atmospheric hvdrogen boils at 


0) «cle 


pressure 
Kelvin. Its 
Kelvin 


itmospheres 


grees critical temperature 


pre 5 
which no 


hydrogen 


, 


is 33 degrees and its critical 


above 
For a 


fo operate 


sure is 13 
liquid phase 
filled 
fully 


be 


is possible 
bubble chambei 


tc CESS 


temperature id pressure must 


between these values 


Successtul hydrogen bubble-chamber 


operation has shown that for best results 


the maintained im the 


gree Kel 
the 


liquid should le 
about 27 d 


ionizing 


subcooled state at 


vin and 6 atmospheres make 


chamber sensitive to 


the 


part le 


hquid must be superheated, and this 


is accomplished by suddenly reducing the 


pressure to 2 o1 } atmospheres \ signifi 


cant expansion of the liquid hydrogen 


volume is required tor the superheating 


operation because of the 


iquid \fter 


compressibility 
ot the 
cle 


ple ted by compressing 


photographs ot parti 
the cycle i 
the 


the 


tracks are taken 


con 
chamber liquid 


and subcooled state 
Retrige 


chamber 


returning t to 


ition is required to maintain the 


liquid at a constant temperature 
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because the irreversible sup cating proc 


the 


hydrogen 


ess adds energy to 
One-half 


hydrogen 


liqpuicd 
liter and 
bubble 
constructed and operated during the 


UCRI Ihe NBS 


some ot cryogenic 


eight-liter liqpuid 


chambers have been 


past 
two years at issisted 


UCRI 


aspects ol 


with the 


le sign 
smaller chambers, and 
led beliet 


a very large liquid hydrogen bubble cham 


these 


these early successes to the that 


a chamber 
(15 


by 20 by 84 inches) was planned for use 


ber was feasible. Consequently 


having a volume of about 550 liters 


with liquid hydrogen and is now being 


constructed. It is scheduled tor operation 


early in 1958 
One ol 


chamber as a 


the bubble 


particle-detec 


advantages of the 


high-energy 


tion device is that it can be pulsed (i.« 


superheated) at the same rate as the ac 


celerators. However, this pulsing, as pyre 


\iously mentioned is irreversible and 


T hus 


constant 


adds energy to the liquid refriger 
bubble 
chamber temperature is to be maintained 


the 


ation is required if a 


The retrigerator for use with »O-liter 


hydrogen chamber must remove energy 


it 27 degrees Kelvin at the rate of about 


1,800 watts when the Bevatron is operating 
at the 


maximum pulse rate of 10) pe 


minute 
The hydrogen 
Joule 


pressure ol 


relrigerator will utilize 


the Thomson 


and 
\n 


per 


process operate 
ita 


200 


"2 OOO psig mount of 


standard cubic teet minute of 
hydrogen gas will be circulated in the re 


When 
the 


frigerator there is no refrigeration 


demand unit can be operated as a 


liqquehier producing 60 liters per hour of 


liquid normal hydrogen 
Superheating the 
the will be 


the 


hydrogen in 


liquid 


chamber complished by sud 


clenly expanding hvdroven apor in 


equilibrium with the liquid Recompres 


sion will take place less than 30° milli 


seconds later hen hyvdroven Vapor main 


tained at liquid nitrogen temperature 
Kelvin) is 


ina compression could be 


degrees admitted. If the ex 


patision accom 


plished in the liquid phase. the energy in 


put per pulse ould be reduced as 


is «tte retriverator requirements 


mechanism 
he I\ it 


t Spansion Ss’ 


compl operating at 
cl. Whe 


vrees ould be require 


pot stem desirable because 


it will operate external to the chambers 


PATTERNS produced by 


events involving fun- 


damental particles in 
a large hydrogen bub- 
ble 


photographed in 


chamber were 

the 
Radiation Laboratory 
of the 


California, Berkeley 


University of 


Of Current Interest 


thereby 
mechanism, tt 
out requiring 
chamber 
Whenever 
avoid 
the | 


because 


BUBBLE 


perspective 


can 


a \ 


possib 


walthiny ip 


ee 


CHAMBER 
drawing 


climinating 


thes 


arm 


le 
the 


lass 


showing 


chipret 


] ” vie 
up ot the 
it $ 

bubble 


window 


and magnet 


(1) 


ature 
ed with 


bubble 


desirable to 


chamber 


must be 


assembly 


vacuum 


tank, (2) 5-inch thick glass viewing window, 


(3) 


(5) bubble 


liquid hydrogen 
chamber 


and (6) cameras 


AMERA 


chamber, 


(4) 


super-heating 


’ 


HAMBER 


magnet, 


system, 


CROSS SECTION of proposed bubble chamber 
and magnet now under development by the 
NBS and the University of California Radia 


tion Laboratory 
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cooled and warmed slowly in order to 
minimize the possibility of breakage. It 
has been estimated that about one week 
will be required to warm the chamber to 
ambient temperature and cool it again to 
the operating temperature of 27 degrees 
Kelvin 
High-energy 


physicists are anxiously 


awaiting the completion of this large bub 


ble chamber, Of great interest to scientists 


UCRI 


bubble chambers 


as a recent announcement by 
physicists that small 
have shown the existence of a fusion re 
action catalyzed by mesons. It is hoped, 
therefore, that successful operation of the 
larve chamber will make possible a better 
nuclear 


understanding of fundamental 


physics 


Nuclear 
Developments 


Nuclear Propulsion Studies, The use of 
nuclear power to propel missiles of the 
future is under serious investigation and 
will be further advanced with a powerful 
new atom smasher which went into use 
recently at the Lockheed Nuclear Labora 
tory at the Missile Division's research and 
located at Stanford 
University’s industrial park, Palo Alto, 
Calif 


The $-million-volt Van de Graaff posi 


development center 


tive-ion accelerator is the largest such 
device in use within the aireraft industry, 
and the first of its type on the West Coast. 
hields of 


nuclear structure, reactor design, radiation 


Investigations will cover the 


shielding design, and material damage, as 
ell as others 

Dr. R. D. Mottat, who will be in charge 
of the machine's operation, explained that 
it could produce nuclear radiation under 
controlled conditions which permit great 
wcuracy of measurement, He said that 
the ion beam emerging from the accel 
erating tube consists of high-velocity 
hydrogen or helium nuclei which interact 
ith the atomic nuclei of the target ma- 
terial, These processes will be studied in 
order to understand better the structure 
of the target nuclei and the nature of its 
interaction with the ton beam 

The accelerator will be made available 
to other scientific organizations on a com 
mercial basis 

Test Radiation Detectors US Army 


Sn ee ee 


af 
Ss 
€ 
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scientists are testing a new series of radia 
tion detectors which have been placed in 
tanks, balloons, and underground, The 
units were developed at the Army Signal 
Corps Engineering Laboratories, Fort 
Monmouth, N, J. The new equipment 
keeps a continuous record of radiation 
hazards in the test area after a blast. The 
information is stored in well-protected 
underground recorders until the area can 
These facts could be 


used to prepare radiation charts for com 


be entered sately 


bat strategy 

One type of spotter being used is de 
signed to pop up from the ground in a 
fashion similar to a periscope, This de 
vice measures the radiation at various 
It is kept 
underground to protect the instrument 


distances from the blast site 


from the fierce atomic shock wave. A split 
second after detonation, an automatic air 
gun jolts the unit into detection position. 

A Sherman tank has had a similar radia 
tion probe installed to determine how 
close to ground zero such an armored 
vehicle can be without danger to its crew 

Another set of instruments have been 
attached to a balloon which was tethered 
at 1,000 feet to measure radiation hazard 
in the air. The balloon itself burns in 
stantly from the nuclear heat flash, but 
instruments have time to send readings 
through coaxial links to the underground 
recorders 

In addition to battlefield tactics, civilian 
defense officials can use the data for 
planning against possible enemy nuclear 
attack. (Picture on page 10381.) 

22nd Semiannual Report rhe US 
(AEC) has 


made public its report concerning activi 


Atomic Energy Commission 
ties at Argonne National Laboratory 

The first civilian electric power produc 
ing reactor was commissioned and has 
supplied up to 5,000 kw to the Laboratory 
at Lemont, Il 

Phe courses of the International School 
of Nuclear Science and Engineering con 
tinue. Students from 41 nations and the 
United States have been taught thus far 

Many experiments with variations on 
the Experimental Boiling Water Reactor 
(EBWR) have been carried out. Some of 
the final designs on these have been com 
pleted within the six months covered by 
the report 

International Atomic-Energy Agency. A 
report proposing a program for the first 
year of operation of the International 
Atomic Energy Agency has been made by 


EXPERIMENT in which 
the transmission of a 
neutron beam through 
a gas sample will be 
measured is set up by 
Dr. Martin Walt (eff) 
and Dr. R. D. Moffat. 
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the Preparatory Commission ol the 
Agency. Its basic objective “is the first 
attempt on a world-wide basis to face the 
challenge and opportunity of the peaceful 
uses of atomic energy.” Recommendations 
were taken up at the first General Con- 
ference which was held in Vienna. These 
considered the relationship of the Agency 
with the United Nations (UN) and other 
world organizations, where to locate the 
headquarters of the group, and the struc 
ture and administration of the Agency. 

Radiation Study by UN. Working from 
UN Headquarters in New York City, scien 
tists from 15 nations are making a world- 
wide study of the possible hazards in 
volved in the increasing uses of atomic 
energy and the precautions which should 
be taken to counteract them 

These scientists are members of the UN 
Scientific Committee on the Effects of 
Atomic Radiation, reflecting one side of 
the UN's interest in the powerful force 
locked in the atomic nucleus. 

Medical uses, effects on future genera- 
tions, fall-out hazards, and international 
co-operation, are some of the points 
covered by the group. 

Power Station in Italy. The Government 
of Italy and the International Bank for 
Development ‘Nave 
sponsoring a 


Reconstruction and 
agreed to co-operate in 
study which will lead to the construction 
of a large nuclear power station in south- 
ern Italy. 
Japanese Reactor. The first atomic 
cnergy reactor for the Far East, located neat 
Fokyo, Japan, has been operating since 
August. This research reactor was set up 
Atomic Energy Research 
“solution type” unit 
which uses uranium in a water solution 
as its fuel. It has a 50-kw power level and 
will be used to conduct extensive investi 


for the Japan 
Institute and is a 


gations into nuclear sciences as well as to 
perform other research including medical 
and agricultural studies 

Inter-American Symposium Ihe tact 
that Latin America as well as other coun 
Western Hemisphere are 
keenly interested in the peaceful uses of 


tries in the 


atomic energy was demonstrated by the 
enthusiasm of the 110 delegates from 19 
countries who attended the recent “Inter 
American Symposium on the Peaceful Uses 
of Atomic Energy” at Brookhaven 
Venezuela is one of the more advanced 
countries in Latin America as was demon 
strated by the impressive exhibit of its 
Institute of Brain Re 
search (IVNIC), which is responsible for 
research program. 
The main conclusions which emerged 


Neurology and 
the country’s atomic 


from the symposium was that im addition 
to being useful from a technical stand 
point, the greatest benefit came from the 
interchange of information among the 
delegates themselves, thus establishing a 
new basis from which Inter-American co 
operation could be achieved. The key 
problem at the moment was found to be 
the need for training adequate numbers 
of skilled men in, the field of nuclear 
power. One step toward solution of part 
of the problem has been put into opera 
tion with the assistance of the AEC. The 
University of Puerto Rico has established 
a special school for nuclear education 
where instruction will be in Spanish, thus 


enabling students from all the American 
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Republics to enroll for instruction. The 
University will have a “swimming-pool” 
type research reactor by 1958 or early 1959. 

Standardizing the Peaceful Atom. The 
first step toward world standardization for 
peaceful use of nuclear energy was taken 
by the delegates from 13 countries at a 
meeting of the International Organization 
for Standardization (ISO) in Geneva, Swit- 
zerland, recently. 

The first meeting of the ISO Technical 
Committee 85 on Nuclear Energy outlined 
six areas of work as: 

(1) Development of a tri-lingual glossary 
of terms applicable to nuclear energy and 
based on work already done in various 
countries. 

(2) Development and approval of a warn- 
ing symbol for use wherever danger from 
ionizing radiation is present 

(3) Adoption of units pertaining to nu- 
clear energy, developed by the Interna- 
tional Commission on Radiation Protection 
and the International Commission on 
Radiological Units. 

(4) Development of symbols required for 
drawings pertaining to nuclear equipment 
and installations. 

(5) Development of international recom- 
mendations relating to measurement of 
radiation and protection against radiation. 
(6) Development of internationally ac 
ceptable guides for safe design, operation, 
and maintenance of nuclear reactors. 

Ihe United States has 15 delegates who 
were accredited by the American Standards 
Association 

Work already done by national and 
international organizations will be taken 
into account by the technical committee 
to avoid unnecessary duplications. 

Peak Power Linear Accelerator. The 
Institute of Technology 
(MIT) and Harvard University are con 


Massachusetts 


structing a 6 billion volt electron synchro 
tron for which one of the highest peak 
power linear accelerators in the world is 
being built by Applied Radiation Corpo 
ration, Walnut Creek, Calif. The unit is 
to serve as an injector for the synchrotron 

Ihe 20-mev traveling wave linear ac 
celerator will provide 5-mw peak output 
power, and special design techniques will 
allow unusually precise control of the 
injected beam’s energy and frequency 

Ihe linear accelerator embodies several 
innovations. No organic gaskets are em 
ployed throughout the vacuum system 
and the entire unit from electron gun 
to output beam analyzer is baked at 400 ¢ 
Such thorough outgassing, in conjunction 
with operating vacuums in the 10 mm 
minimize r-f break- 
downs and allow exceptional operating 


of mercury range 


stability. 

Ihe Cambridge accelerator will be 
located on the Harvard campus housed in 
a covered trench. It will be managed by 
a joint committee of scientists and ad 
ministrators from both schools, Funds are 
being provided by the AEC as part of its 
program 
energy 
anticipates research in the production of 


supporting research in high 


physics. The Cambridge group 


strange new mesons and hyperons, photo 
production studies of pions, proton and 
antiproton pairs, muons and nucleons at 
higher energies, and studies of electron 
structure, 

Revised Uranium Handbook. A revised 
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edition of the popular prospector’s hand- 
book entitled, “Prospecting for Uranium” 
is available from the Superintendent of 
Documents, U. S. Government Printing 
Office. The revision includes an enlarged 
section on the geologic occurrence of 
uranium based on the large amount of 
riew information developed during the 
growth of the uranium industry. It also 
includes the latest AEC 
circulars and an up-to-date compilation 


uranium price 


of laws and regulations affecting uranium 
mining. 

Yankee Plant Construction Permit. The 
AEC has filed notice of proposed issuance 
of a permit to the Yankee Atomic Electric 
Company (YAE) of Boston, Mass., for 
construction of a large-scale nuclear 
power plant on the Deerfield River at 
Rowe, Mass. 

An association of 12 utilities from all 
6 New England states, the company plans 
to build and operate a pressurized, light 
water cooled and moderated reactor and 
generating equipment capable of produc- 
ing 110,000 kw of electricity from the 
initial reactor core, and 134,000 kw from 
a subsequent loading. 

Application has been made for a 40- 
year license to operate the reactor. Under 
the Power Demonstration Reactor Pro- 
gram, the company will have AEC assist- 
ance in research and development up to 
$5 million and waiver of fuel use charges 
for a period of five years. The AEC has 
allocated 6,052 kilograms of contained 
U-235 for use over the period of the 
license. This is a net figure—transfers of 
U-235 from the AEC to YAE, less returns 
of U-235 in recoverable fabrication scrap 
and spent fuel elements 

History and Deve lopment of ETR. The 
(ETR) grew 
out of overwhelming demands on its pred 
ecessor, the Materials ‘Testing Reactor 
(MTR), and is located next to the MTR 
at the National Reactor 
in Idaho. The MTR was the first high 
power test reactor for testing materials to 


Engineering Test Reactor 


Testing Station 


be used in nuclear power plants, and its 
facilities quickly became overloaded. A 
board appointed by the AEC’s Division of 
Reactor Development recommended that 
the Idaho operations office design and 
construct an ETR using AEC funds. Thus, 
the ETR was built at a cost of approxi 
mately $14 million, which compares fa 
vorably with the $15 million AEC esti 
mate, 


SCIENTISTS of the U.S. 
Army in radiation 
clothing install special 
equipment in tank to 
determine how close 
vehicle can be to 
atomic blast without 
danger to crew. 
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The ETR will provide irradiation facil 
ities urgently needed in development, of 
reactor components for military and civil 
ian power reactors. It will perform en 
gineering tests on fuel elements, and its 
main purpose is to provide large expert 
mental facilities with high neutron fluxes 
thus supplementing test reactors which 
are already in use. The ETR will provictke 
a large number of in-core test facilities 
ranging in size from 3- by 3- by 36-inch to 
9. by & by 36-inch holes. It is housed in 
a gas-tight building. The heart of the 
project is a light-water 
moderated reactor fueled with enriched 
uranium having a thermal rating of 175 
mw. The core consists of a square array 


cooled and 


of 49 fuel elements, 16 control rods, and 
numerous penetration for experiments 
Precautions have been taken to safeguard 
the security of the installation (anly 
those with official business are allowed 
in), and the health and safety of person 
nel. 


WESCON 
Highlights Seen 


Two examples of advanced electronic 
detense units were featured at one of the 
displays at the Western Electronic Show 
and Convention which was held recently 
in San Francisco, Calif 

One was a scale model of the ATLas, a 
missile guidance computer of the | s 
Air Force. The display illustrated how the 
computer fits into the Intercontinental 
Ballistic Missile system. The other unit 
displayed was an operating radar antenna 
S. Navy's AN/ASRB-1 high 
altitude bomb director system 


from the lt 


On exhibit at the Burroughs Corpora 


tlon Electronic Instruments Division 
booth was a core tester that applies a 
series ol switching and nonswitching 
pulses which, in conjunction with a pulse 
calibrator illows the precise measuring 
of output amplitude and switching time 
through output voltage displayed on an 


oscilloscope 

\ new instrument, the Optimeter trans 
fer storage counter, has the unique ability 
to sample almost any type of high-speed 
information without stopping the count 


or losing the original data. 





Test Facility for 
High-Power Pulse Transformers 


A new testing facility—a pulse testing 
modulator—has been installed by the spe 
cialty transformer department of West 
inghouse Electric Corporation, The new 
equipment is used to test insulation and 
high-power 
pulse transformers used primarily with 
klystron and magnetron loads, It is said 
to be the most powerful and versatile fa 
cility of its kind in the world 

Ihe new testing modulator is used to 
simulate the input to the pulse trans 
former under test as well as its output 


response characteristics of 


load conditions during operation, ‘The 


pulse test modulator simulates loads 
ranging from | to 30 mw, but can be 
modified for loads up to 50-mw peak. Top 
peak voltage for the load tests is 200 kv 
Special loads can be provided for higher 
necessary An 


voltages if approximate 


duty ratio ratio of average to peak 
power) of 0.002 can be achieved 

For no-load tests, a wide selection ol 
ranging 
from 2 to 100 ohms. The wide range of 


output impedances are available, 


impedances is made possible by changing 
plug-in network connections and using 
auxiliary network transformers, A unique 
water-load rheostat is used to Joad se 
ondary of pulse transformer when run 
ning load tests 

Main advantage of the water load is its 
smaller physical size with resulting re 
duced capacitance to ground. The wate 
load can be varied from 500 to 2,000 ohms 
by changing salt concentrations in the 
solution 

In addition to the wide range of output 
impedances and loads available, more 
than 100 pulse-width steps from 0.5 to 8.0 
usec can be produced, With addition of a 
single network coil pulse width can be 
extended to 20 psec, Pulse repetition rate 
is limited only by the two IC 1/257 hydro 
gen thyratron switching tubes, fired alter 
nately, that also control the peak output 
power. The d-c power available is higher 
than that controlled by these tubes since 
it is anticipated that peak power ratings 
of tubes will be increased at a later date 

Flexibility of modulator design permits 
easy rearrangement ol tacilities to permit 
testing otf other radar transmitter compo 
nents, Charging reactors, pulse lorming 
networks and switch tubes can be tested 


CONTROL CONSOLE for pulse test modulator 
During tests, interior of pulse modulator and 
test room are darkened to permit detection 
of corona or flashovers. 
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within the power range of the equipment. 

Under all conditions, the pulse top is 
flat within 5%. If either fast rise or flat 
top are of particular importance, the net 
works can be trimmed at the expense of 
the other characteristics of the wave 
shape. The test facility has four basic 
components: supply, 
load and test booth, and desk-type control 
console. 


power modulator, 


Terminal City Has 
Never-Ending “Daylight” 


What is believed to be the world’s large 
est installation of blanket floodlighting 
has been completed at New York (N.Y.) 
Airport (Idlewild), The 
lighting installation provides 
never-ending “daylight” for the airport's 
Terminal City~a 655-acre area that in- 
cludes airline terminals, restaurants, a 
hotel, retail shops, extensive parking areas, 
and a huge botanical garden. 

Ihe installation has specially designed 
General quartz 


International 
unique 


Electric (GE) mercury 
vapor lamps and floodlights 

The Port of New York Authority, which 
operates the airport, decided a general 
blanket type illumination was essential 
and that the desired effect could not be 
achieved with conventional lighting fix- 
tures. At that point, T, M. Sullivan, chief 
of the Authority's Aviation Planning Di 
vision, and lighting designer A. H. Feder 
called in lighting experts from GE's out 
door lighting department, Hendersonville, 
N. C., and large lamp department, Cleve- 
land, Ohio 

A totally new lighting concept was 
created to bathe the 6 million square feet 
of ‘Terminal City in virtually glareless 
light and GE was commissioned to de- 
velop a suitable lamp and floodlight based 


DESIGN ENGINEER tests new GE quartz mer- 
cury vapor lamp that is in use at Terminal 
City. 


on studies and specifications made by 
Mr. Feder 

The result was a 1,500-watt mercury 
quar vapor lamp, rated at 81,000 lumens, 
which provides approximately three times 
as much illumination as a 1,500-watt in 
candescent floodlight. To house the power 
ful lamp, GE developed a special 54-pound 
luminaire that measures 22 inches in di 
ameter, has a 20-inch door glass, and 
incorporates some of the best features of 
general 
floodlight. The new luminaire has been 
designated the L-/0/ 

For Terminal City, 338 of the flood- 


the company’s L-69A purpose 
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lights were mounted in clusters of 6, 8, 10, 
and 12, atop 43 specially designed 75-foot- 
high pylons which are located on ap- 
proximately $20-foot centers. Illuminating 
engineers estimate that approximately 3 
times as many floodlights and 12 times as 
many standards would have been required 
to illuminate the area by conventional 
means. 

rhe lighting system was designed to 
provide flexibility in targeting individual 
light beams for uniform coverage in se- 
lected areas, while providing a highlight 
pattern in other areas. Because of this, 
the maintained level of illumination is ex 
pected to vary from a minimum of about 
1.5 footcandles to a maximum of approxi- 
mately 5 footcandles. r 

Port Authority officials point out that 
the lighting system is to provide “aesthetic 
nighttime beauty” from both land and 
air as well as adequate illumination. In 
an average month, some 3,300 flights 
carrying approximately 150,000 passengers 
arrive at and depart from the airport. In 
addition, thousands more reach the termi 
nal by car. Consequently, the Port Au- 
thority specified that the new lighting 
system must provide adequate illumina 
tion and unusual beauty from the air as 
well as on the ground. This is believed 
to be the first large-scale installation 
where aerial appearance has played a 
major role in the design of a lighting 
system. 

Ihe result obtained by the GE installa 
tion presents a striking view for air 
travelers with varying lighting levels pro- 
viding a sequence of lights and shadows 
on buildings and landscape, turning the 
terminal area into a shining nighttime 
jewel in a sea of darkness. For the motor 
ist, a series of gently winding, well-lighted 
approach roads lead into Terminal City. 


Torquemeters Used 
To Test Car Performance 


Electric strain-gauge torquemeters have 
enabled automotive engineers at Ford's 
Dearborn Research and Engineering Cen 
ter to take engine and transmission testing 
off the road and into the laboratory. A 
new indoor testing method they developed 
is cheaper, faster, and more accurate, 

rhe new method, using Baldwin SR-4 
torquemeters as the torque sensing and 
measuring permits engine 
and transmission under rapidly 
changing conditions, to be measured in 


instruments, 
loads, 


the laboratory instead of being measured 
on the road, 

The method, called inertia-wheel test 
ing, gives performance data that not only 
is more accurate and less costly than road 
testing, but also yields more information 
than can be obtained by dynamometer 
tests, 

Basically, the inertia wheel is a specially 
constructed fly wheel. To test an engine 
on it, the wheel is preloaded so that its 
rotating ‘mass is equivalent to the weight 
of the particular car model for which the 
engine is designed. The engine under 
test, together with its transmission, is 
coupled to the preloaded inertia wheel 
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TORQUE PICKUP 


FOUR STRAIN GAUGES, for SR-4 pickup, are 
connected in a Wheatstone bridge circuit 
with the points of the bridge wired to slip 
rings mounted on the shaft. The SR-4 pickup 
and torquemeter are made by the Electronics 
& Instrumentation Division. 


instead of to the drive shaft of the car. 
When the engine and transmission ac 
celerate, the mass of the wheel offers the 
same resistance to changes in engine speed 
as a moving vehicle would 

With these torquemeters attached to 

both engine and transmission, engineers 
can measure even the most rapid changes 
in the “car's” performance with less than 
2% error. 
The torquemeter used consists of four 
SR-4 strain gauges bonded to a steel shaft 
18-inches long and connected in a Wheat 
stone bridge circuit. The points of the 
Wheatstone bridge are connected to slip 
rings mounted on the shaft, and a non 
rotating brush assembly, mounted on the 
test equipment base, carries input and 
output voltage to and from the bridge 
circuit, 

The engine, itself, is mounted on jacks 
and is equipped with a complete exhaust 
system including muffler and tailpipe. The 
fan and air cleaner are also installed on 
the engine. 

The automatic transmission is mounted 
on a headstand, with a short jackshaft to 
accommodate the SR-4 torquemeter be 
tween the engine and transmission. An 
inductor, mounted between the transmis 
sion and the inertia wheel, prevents creep 
before an acceleration run and slows the 
engine and transmission to idle after a 
test run 

At the start of an acceleration test run, 
the engine is operated until the oil and 
water temperatures are stabilized, Then 
the inductor is used to stop the output 
shaft, so that the operating conditions 
simulate that of a stationary vehicle with 
the engine idling 

The inductor is then turned off and the 
throttle is suddenly opened wide. The 
throttle is held open until the speed of 
the output shaft reaches 4400 rpm. At 
this point, the engine is braked by the in 
ductor and the throttle is closed 

Engineers at the Dearborn research cen 
ter report that the oscillograph traces 
obtained with SR-4 torquemeters clearly 
show such engine conditions as roughness, 
hesitation, missing, rough shifts, and run- 
away shifts 

With its SR-4 equiped inertia wheel, a 
wide variety of engine and transmission 
variables and their influence on perform 
ance have been studied, such as, cam tim 
ing, vacuum versus centrifugal distribu 
tors, air-conditioning COM PTessors initial 
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spark advance, carburetor jet size, dis 
tributor type and calibration, carburetor 
throttle 
transmissions, competitive engines, trans 


secondary springs, competitive 
mission shift points, exhaust systems, and 
flywheel mass 

In contrast with dynamometer testing 
—which the inertia wheel supplements 
but does not replace—inertia-wheel testing 


OSCILLOGRAPH and bank of carrier ampli- 
filers record performance results of hydraulic 
transmission with a Lincoln V8 engine under 
simulated highway operating conditions. 


allows the transient factors present in 
vehicle operation to be reproduced in 


the laboratory. 


Sled-Mounted 
Mobile Substation 


A mobile substation believed to be the 
first ever built on skids instead of wheels, 
is supplying power for a strip coal mine 
in Kentucky 

Phe unit was built at General Electric's 
Power Transformer Department at Pitts 
field, Mass., for the River Queen Coal 
Company, Greenville, Ky 

The substation is mounted on a sled 
made of 24-inch steel I-beams, heavily 
braced and angled up at both ends for 
pulling by tractor. It was especially de 
signed to provide a low center of gravity 
and a 24-inch clearance for pulling over 
rough terrain with slopes up to 30 de 
grees. The whole unit weighs 1414 tons 
and includes a forced-oil air-cooled trans 
former rated 3,750 kva, 34,500 to 4160Y 
2400 volts; switchgear, lightning arresters 
and accessories 

It is being used at River Queen's strip 


SUBSTATION mounted 
on sled weighs 14 
tons. This unique mo- 
bile unit provides 
power for electric 
shovel at mine. It can 
be pulled over rough 
terrain quickly to new 
job site. 


GE Newshbureau Phote 
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mine to supply power for a 55-cubic-yard 
electric shovel 


lowers are erected to carry the high 
voltage lines to the sled substation, and 
heavy cables laid on the ground carry 
power from the transformer’s secondary to 


the shovel 

The River Queen mine is operated by 
the Peabody Coal Company, St Louis 
Mo., and owned jointly by Peabody and 
the W. G. Duncan Coal Company 


“Signal Enhancement” 
Increases Radar Power Effect 


New FM-CW radar system developed 
by Columbia University, New York, N.Y., 
scientists and engineers at the University’s 
Electronics Research Laboratories for the 
U. S. Air Force raises the strength of a 
radar signal reflected from an _ aircraft 
or a missile “to an unprecedentedly high 
level” without any actual increase in the 
power used. This was described as being 
of particular significance for radar in 
stallations in like the Arcti 
where it is extremely difhcult to supply 


regions 


fuel and other facilities for producing 
large amounts of power 

Scientists associated with the program 
said that recent military developments 
particularly the use of very high speed 
aircraft and missiles, had resulted in a 
need to increase radar ranges. To allow 
time for detensive action, such targets 
must be detected at very much greater 
distances than those sufficient for detect 
ing and tracking propeller-driven planes 
Inasmuch as the strength of a radar echo 
decreases as the fourth power of the dis 
tance to the target, older radar techniques 
would achieve increased range = only 
through substantial increases in the power 
of the radar 


sary to double the range at which an ai 


For example, if it is neces 


craft can be spotted, such methods would 
require a 16-times increase in power. A 
10-times increase in range would require 
a 10,000-fold increase in power 

In addition to the effects of increased 
aircratt and missile speeds, it was ex 
plained that jet bombers and high-speed 
missiles are very poor reflectors of radat 
signals compared to multi-engined pro 
peller-driven aircraft, This also leads to a 
need for greater radar power 

The Air Force-Columbia University 
program utilized fundamental principles 


of communication theory to achieve its 





results, Dr. R. I 
rector of the Electronics Research Labora 
tories, and J. H 


Bernstein, associate di 


Bose, associate in elec 
trical engineering and former assistant to 
Major bE. H 


much of the theoretical basis for the 


Armstrong, explained that 


vork had been established by numerous 
researchers following World War II. 

Ihe problem solved by the Columbia 
group was to devise a means of generating 
and processing a signal with character 
istics So distinct from atmospheric noise 
that it could be reinformed amplified, 
and detected 

Heart of the called 


(omnirange digital radar) is based on a 


system ORDIR 
prior knowledge of the characteristics of 


the reflected signal. This is achieved 


through precise control of the carrier 
modulation so that the injected character 
istic returns in the proper time-phase re 
lationship. Through a method of storage 
of the reflected signal energy and a re 
covery system in the receiver employing a 
technique of “coherent integration” the 
signal is greatly enhanced and made to 
stand still” long enough in the propei 
time-phase relationship so that the in 
jected characteristic can be detected and 
amplified 

The achievement was hailed by Dr. 
J} RK, Dunning 


physicist and dean of the Columbia School 


noted pioneer atomic 


of Engineering as “an outstanding break 
in radar since the start of World 
War Il and the early British work 


through 

The new Columbia analog computer 
md its other components perform the 
byasie tracking and computing required in 
an over-all system which receives data 


from long Paniye radars tracks potential 
hostile planes, and then automatically di 
rects interceptors to the oncoming target 
for the kill, This latter project was also 
carried out in the Electronics Research 
Laboratories under Air Force sponsorship 
Ihe new defense system is the first op 
erational ground control intercept system 
of the Air Force to work on the principle 
of electronic automation, furnishing sig 
nals which are automatically incorporated 
into the fire control system of the inter 
cepting aircraft and thus automatically 
guiding its flight to “a terminal phase.” It 
is now being produced in quantity by the 
GE Heavy Military Electronic Equipment 


Department, Syracuse, N, Y. 


Experimental 60-Ke 


Standard Frequency Broadcast 


Opening up several interesting applica 
tions, some of which are already in use, 
is an experimental 60-ke standard fre 
quency broadcast, begun July 1, 1956, at 
the Boulder (Colo.) Laboratories of the 
National Bureau of Standards (NBS), A. H, 
Morgan, chief of the Radio Broadcast 
Service Section of the NBS Radio Stand 
ards Laboratory, is supervising the experi- 
ment 

The NBS has been broadcasting stand 
ard frequencies since 1923, when radio 
was in its infancy and very tew people 
owned radio receivers. Through the years, 
higher power and more frequencies have 
been added until at present the NBS 
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standard frequency broadcasts are on $ix 
high frequencies (2.5, 5, 10, 15, 20, and 
25 mc) at WWYV, Beltsville, Md.; and on 
three (5, 10, and 15 mc) at WWVH, Maui, 
lerritory of Hawaii. Up to 10 kw are 
radiated on some of the frequencies. Spe- 
cialized radio receivers for these broad- 
casts have been commercially available 
for many years 

Measurements by the Boulder Labora- 
tories and others have revealed that the 
regular standard broadcasts at high fre- 
quency are subject to changes in frequency 
as they travel away from the transmitting 
antenna. These changes are caused by dis- 
turbances in the propagation medium, and 
the errors introduced may at times amount 
to +3 parts in 10’, This is sufficient to 
make these h-f broadcasts unsuitable for 
many applications, e.g., rapid assessment 
of drift in the manufacture of high-pre 
cision quar resonators, imtercomparison 
of frequency standards, and accurate time 
measurement or synchronization of events 
at two or more locations which may be 
separated by thousands of miles. ‘Two 
techniques are now available for precise 
frequency calibration, but both have lim 
itations, One such technique, employing 
time comparisons, requires expensive 
terminal apparatus and a measurement 
time that extends over | to 10 days or 
even longer. The other makes use of a 
ground wave near the transmitter. This 
introduces an error in propagation of less 
than | part in 10", but is useful only to 
about 20 miles from the transmitter. At 
distances greater than 20 miles, the sky 
wave must be used and calibrations made 
by means olf this wave are not adequate 
lor the ever-increasing precision required 
by an expanding science and technology 

The principal reason for studying stand 
ard frequency broadcasts at frequencies 
below about 100 ke is to determine a 
practical method whereby the radio propa 
gation Crrors aire minimized and uSscTS may 
accomplish high-accuracy trequency com 
parisons in a shorter measurement time, 
Users also need a better time or phase 
reference to measure precisely the time 


INTERIOR of tuning house near NBS antenna 
base, showing tuning coils used in efficiently 
transferring power from transmitter (about 
3,000 feet away) via overhead transmission 
line to antenna. 
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between events which happen in relatively 
short intervals, for example, to measure 
the velocity of rapidly moving waves or 
objects. : 

Several investigators, among them Prof. 
J. A. Pierce at Harvard University, have 
shown that for frequencies below 100 k« 
and for distances of 5,000 kilometers and 
greater, it requires only about 10 min 
utes to compare local frequencies with 
standard frequency transmissions to within 
1 part in 10°. This is an improvement of 
more than 100 over what can be obtained 
at h-f. Prof. Pierce has carefully deter 
mined that a high-accuracy standard fre 
quency service can be given for all the 
world on a single very low frequency from 
a single high-power transmitting station 

The experimental broadcast on 60 ke 
although on low power, has already pre 
sented intriguing possibilities 
With the co-operation of Prof. Pierce, it 
has been possible to compare the NBS 
primary frequency standard, broadcast on 
60 ke, with the British standard which is 
broadcast on 16 ke and 60 ke, to an ac 
curacy of comparison which is better than 
two parts in one billion. This has been 
done almost continuously since the broad 


several 


casts began in July 1956 


One of the lesser known services is the 
broadcasting of a musical tone of standard 
pitch—middle “A” at 440 cycles per second 

over its shortwave stations WWV and 
WWVH. ‘These broadcasts make standard 
pitch available day and night throughout 
the United States and over much of the 
world, Since a shortwave receiver is all 
that is needed, easy access to standard 
pitch is thus provided for piano tuners 
and amateur and professional musicians 
as well as for makers of musical instru 
ments 

A 600-cycle tone is also broadcast. ‘This 
together with the 440-cycle tone, is used 
by scientists, electronics engineers, and 
manufacturers in the measurement ot 
short intervals of time and for calibrating 
instruments and devices that operate in 
the audio and ultrasonic frequency ranges 
Both the 440- and 600-cycles tones are ob 
tained from an electronic, crystal-con 
trolled oscillator and are accurate, as trans 
mitted, to better than | part in 100 mil 
lion 

The two frequencies are broadcast alter 
nately, starting with 600 cycles on the hour 
for 3 minutes, interrupted 2 minutes, fol 
lowed by 440 cycles for 3 minutes and in 
terrupted 2 minutes. Each 10-minute pe 
riod is the same except that WWV is off 
the air for 4 minutes beginning at 45 min 
utes after each hour; and WWVH is silent 
in addition, for a 34-minute period each 
day beginning at 1900 Universal ‘Time 
(9 a.m. in Hawaii or 2 p.m. E. S. T.) 

Ihe National Bureau of Standards 
maintains the A equals 440 cycles standard 
as the one on which general agreement has 
The musical merits of any 
particular standard are, of course, outsick 
its province 


been reached 


Previous standards of pitch were defined 
in terms of the frequency of a particular 
tuning fork or bar, or the length of a 
specified vibrating air column (organ 
pipe). Inasmuch as the sound frequencies 
generated by these devices vary with the 
surrounding temperature, it is mecessary 
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to specify the temperature at which com 
parisons with these standards should be 
made 

In changing over to Standard Pitch, lit 
tle or no alteration is necessary in adjust 
ing instruments tuned to the older stand 
ard. Instruments tuned by string tension 
and the open vibrating air columns of 
pipe organs present no problems at all. 
Woodwinds can be corrected partly by the 
tuning adjustment of the instrument and 
partly by the breath control of the player; 
and changes required in the reed stops of 
the organ are within the range of the in 
strument’s tuning adjustments. 


Solid-State Devices 
for Microwave Radio Relays 


Predictions of the impact of solid-state 
electronics on modern technology and the 
announcement of the development of a 
new microwave radio relay system using 
many of the new solid-state devices were 
made at a European Symposium on Radio 
Links which took place in Rome recently 
Dr. M. J. Kelly, president of Bell Tele 
phone Laboratories and M. B. McDavitt, 
director of transmission development of 
the Laboratories, presented papers at the 
Symposium, sponsored by the Italian 
National Research Council 

Mr. McDavitt’s paper described a micro 
wave radio relay system which has been 
unde 


development at Bell ‘Telephone 


Laboratories and which is called the 

TH" System. This system takes advan 
tage of much of the advanced solid-state 
and other electronic technology developed 
at Bell Laboratories in recent years 

It makes highly efficient use of the over 
crowded radio spectrum, promising to in 
crease more than three times the informa 
tion-handling capacity of radio relay sys 
tems occupying comparable spectrum 
space 

The television programs could be 
either black-and-white or color for home 
reception or color theater programs 

In addition to handling television, tele 
phone, and radio services, the new system 
will provide an increased capacity for 
transmission of “digital” information 
used in teletypewriter and data transmis 
sion. The system will have extremely fast 
switching equipment for bringing in al 
ternate equipment or channels in case of 
component failures or atmospheric dis 
turbances 

Citing the “TH 


of the impact of solid-state 


system aS an ex imple 
physics on 
telecommunications, Dr. Kelly in his key 
note address )declared that the “funda- 
mental approach” was bringing about the 
new era in electronics 

Ihe “TH 


ate in the 5,925-6,425-me microwave band 


system is designed to oper 


It provides a total of eight 10-me broad 
band channels in each direction, plus two 
narrow-band 0.5 me channels for order 
wire and alarm facilities. Six of these 
eight bands may be in use at any particu 
lar time, the other two being held re 
channels tobe 


scrve as provective 


switched into service automatically 
needed 


Fach broad-band channel can provide 
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a number of services: 1,860 voice channels 
with 4-kc spacing; a black-and-white or 
color television signal plus 420 voice 
channels; or a _ broad-band television 
signal such as might be required to trans 
mit a color television picture of theater 
screen size. Various other services such 
as teletypewriter, facsimile, and data 
transmission can also be readily accom- 
modated 

An r-f output of 5 watts, frequency 
modulated, is radiated at each transmit 
ter. This output is provided by a newly 
designed traveling wave tube which has a 
gain of 30 db. The traveling wave tube is 
driven by a frequency converter, which 
boosts the i-f of 74.1 me to the final trans- 
mitted frequency. Conversion is accom 
plished by a newly developed gold-bonded 
diode which can provide gain, if desired, 
but is operated at a low bias to give a 
uniform impedance over the i-f range and 
so gives neither gain nor loss, This is the 
first use in a system of a diode modulator 
without inherent loss 

Isolation between forward andr 
flected signals at various points in the 
system is provided by microwave ferrite 
isolators, each of which has an insertion 
loss of 0.25 db or less in the forward di 
rection, and at least 27 db in the reverse 
direction. 

A microwave ferrite switch is employed 
to switch rapidly and automatically be 
tween regular and standby critical equip 
ment in case of equipment failure 
Switching time is less than one milli 
second 

Ihe horn reflector antennas and round 
waveguide now being installed in relay 
towers can be used simultaneously for the 
new “TH” system at 6,000 mc, the present 
transcontinental 7TD-2 at 4,000 me, and 
the new short haul 7/J system at 11,000 
me. Special filters are employed to sepa 
rate the various signals 

Adjacent channel signals are alternately 
horizontally and vertically polarized to 
provide isolation between channels of 20 
db more than would otherwise be avail 
able. This permits adjacent channels to be 
placed much closer together, and aids 
greatly in increasing the utilization of the 
available frequency spectrum. 

Silicon power rectifiers are employed in 
the power supplies, thus contributing 
greatly to reliability. Because of the high 
efficiency of these rectifiers, power con 
sumption and heat dissipation are both 


appreciably reduced 


Activities of 


Other Organizations 


National Committee for Utilities Radio 

Ihe NCUR in answering the Federal 
Communications Commission (FCC) on 
several Dockets, with reference to Docket 
No. 11991 opposed an amendment which 
specified that the use of any frequency 
may be restricted as to hours of opera 
tion. It was urged that all channels in the 
152-162 me band be continued available 
to the Power Radio Service. Docket No 
11990 which is an amendment to estal 
lish a new Local Government Service seems 


feasible, but needs turther study, it was 
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stated by the NCUR representative. The 
comment on Docket No, 11997 was to the 
effect that, at the present rate of increase 
a more realistically equitable allocation of 
bands be made. NCUR has an Operating 
Practices Manual and a 
Guide Manual available 


Technical and 
Policy which 
cover various points of interest to the 
membership with regard to their relation 
ship to FCC rules and regulations, NCUR 
will continue to oppose any proposed 
changes which restrict or endanger the 
use of radio by the electric, gas, water 
and steam utilities 

Joint Military—-Industry 
Guided missile reliability is the topic of 


Sy mpostum 


the annual meeting sponsored by the Of 
fice of the Assistant Secretary of Defense 
for Engineering and the Chief of the Bu 
reau of Aeronautics, Navy Department, 
from November 5 through 7 

The 1957 Guided Missile Reliability 
Symposium will be held at the Naval An 
Missile Test Center at Point Mugu, Calit 
Papers on component problems, mathe 
matical treatment, plant techniques, and 
testing techniques will be presented which 
are not classified, or have been cleared 
through the proper authorities. Preprints 
will be available 

Standardization Seminar—A %-day semi 
nar on industrial standardization is to be 
conducted by Dr. John Gaillard, manage 
Francis Hotel 
San Francisco, Calil., from November 18 


ment counsel, at the St 
through 22 

EIA (former RETMA)-The Member 
ship and Scope Committee has been ap 
pointed by the President W. R. G. Baker 
according to the formula previously 
adopted, The members for the fiscal year 
1957-58 are: H. J. Hotfman (chairman 
L.. F. Muter, R. S. Alexander, 8. R. Curtis 
D. W. Gunn, W ]. Morlock a 
Plamondon, Jr. (ex officio), J. D. Secrest 
Nuclear Society Ar its Sra 
Annual Meeting, the ANS elected its 1957 
58 officers as follows: L. J. Haworth, presi 
dent; ‘T. G. LeClair, vice-president; M. A 
Schultz, treasurer; J. G. Beckerley, editor 


Imeriwan 


seven new Directors at Large elected con 
sisted of J. C. Bugher, Karl Cohen, W. K 
Davis, M. C. Leverett, W. B. Lewis, J. R 
Menke, Sidney Siegel, and Clarke Wil 
liams; and W. W. Grigorieff, executive sec: 
retary, who continued in office 

fmerican Standards Issociation—Eight 
American Standards on electronic compo 
nents have been approved by the ASA 
Seven were developed by the FIA (C#3.9 
C83.15) and submitted to the ASA for ap 
proval. The specifications cover tolerances 
performance and = test requirement for 
waveguides, capacitors, cable connectors 
rheostat, coaxial cables, and dimensions 
for panels used to mount electronic equip 
ment. The Institute of Radio Engineers 
developed the standard on pulse quanti 
ties (C16-28). As the national co-ordinat 
ing body and clearinghouse for engineer 
ing, industrial, and consumer standards 
the ASA is a federation of 118 associations 
societies, and organizations as well as 
2,500 companies. The individual standards 
are available at varying nominal cost from 
the ASA, 70 I 15 St., New York, N. ¥ 

National Science Foundation Grant to 
MIT —Translation of three Russian 
language electronics journals into English 
will be made possible by $70,000 


grant 
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given by the NSF to the Massachusetts 
Institute of Technology. The project was 
an MIT Research Laboratory of Elec- 
tronics proposal for the purpose of mak- 
ing available to American engineers in- 
formation about the progress and methods 
in Soviet electronics research. American 
libraries and researchers will be able to 
subscribe to the English versions of the 
three journals, Radio Tekhnika i Eleck- 
troniha, Radio Tekhnika, and Elektrosviaz. 


Report of TASO 
Shows Significant Activity 


In 1956, the Federal Communications 
Commission (FCC) requested the television 
industry to set up an organization to study 
the various engineering problems involved 
in the allocation of frequencies, or chan 
nels, for television broadcasting. The in- 
dustry responded by establishing the Tele 
vision Study Organization 
(TASO) with headquarters in Washington, 
D.C., and financed cooperatively by the 


Allocations 


television broadcasting and manufacturing 
industries 

lo carry on its work, TASO has formed 
six panels of television engineers and has 
assigned to each the study of one aspect 
of the allocations problem, The functions 
of these panels are indicated by their 
names. Panel | on Transmitting and Panel 
2 Receiving Equipment are compiling and 
studying data on the performance of 
transmitters; repeater transmitters; trans 
mitting and receiving antennas; and trans 
mission lines, receivers, and converters, 
Panel 3 on Field Tests is studying the op 
eration of television receiving equipment 
in the field. Panel 4 on Propagation Data 
is making a thorough analysis of existing 
information on the transmission of vhf 
and uhf waves and is compiling new data 
on the propagation of signals from tele 
Vision stations across the country. Panel 5 
on Analysis and Theory has the task of 
fitting all of the information obtained by 
the other panels into a consistent picture 
which will show all engineering aspects of 
the allocations problem. A sixth panel on 
Levels of Picture Quality has recently been 


formed upon the recommendation of 


Panel 5. Its assignment is to specify what 
constitutes a good television picture in the 
presence of interference such as noise, co 
and adjacent-channel interference and 
ghosts 

One of the interesting activities of 
TASO Panel 4 is being carried on by crews 
who are measuring the field strength of 
signals transmitted by television stations 
Iwo station wagons owned and equipped 
by the Association of Maximum Service 
Telecasters which is one of the groups 
sponsoring TASO are each equipped with 
an hydraulically operated extensible mast 
which raises measuring antennas to a 
height of 30 feet. Inside each station 
wagon are vhf and uhf field strength me 
ters, Esterline-Angus recorders, and storage 
battery operated power supplies, To date, 
these station wagons have been in the Nor- 
folk, Wilkes-Barre, Scranton, New Orleans, 
and Baton Rouge areas where extensive 
surveys have been made, using techniques 
specified by Panel 4. Similar equipment 
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has been furnished by CBS Television. 
Other organizations, including Westing- 
house Broadcasting Corporation and 
KTTV, Los Angeles, are also expected to 
furnish similar equipment and crews. 

While Panel 4 is making measurements 
of field strength, field test crews from 
Panel 3 are to study television reception 
in homes in the same areas. It is recog- 
nized that the ultimate aim of television 
broadcasting is to provide good pictures 
in the home and, therefore, the correla- 
tion between signal strength, as measured 
by field strength meters, and received pic- 
ture quality must be established. Prelimi- 
nary field studies have been made in 
Fresno and New Orleans and the work 
soon will be extended to all areas where 
TASO propagation measurements are 
made, 

One other interesting problem is that of 
obtaining information regarding the type 
of receiving installations to be found 
throughout the country and the perform- 
ance of receivers in the home as contrasted 
with the performance of receivers in the 
manufacturers’ laboratories. Panel 3 has 
felt from the start that such information 
is best known to the men in the television 
service industry who have day-to-day ex- 
perience in the installation, maintenance, 
and repair of television receivers and re- 
ceiving antennas. Therefore, a rather ex- 
tensive questionnaire dealing with these 
problems has been prepared and will be 
sent to a large number of television serv- 
icemen. It is hoped that a high percentage 
of replies will be received, as it is believed 
that only the servicemen can give the in- 
formation which is needed regarding con- 
ditions in regions of high- and low-signal 
strength, in vhf, uhf, and intermixed 
areas, in mountainous and flat terrain, in 
urban and rural communities. The service 
man represents a vast reservoir of valuable 
information which has been tapped much 
too infrequently. TASO and the FCC are 
optimistic about the quantity and the 
quality of information which can be ob- 
tained from this source, 


Ferroelectric 
Material Discovered 


Intensive exploration in the field of fer- 
roelectrics has resulted in the discovery of 
a new ferroelectric material by B. T. Mat 
thias at Bell Telephone Laboratories. 
Known chemically as triglycine sulphate, 
the material has a rectangular voltage hys- 
teresis loop and other desirable properties 
which make it very promising for switch- 
ing circuits and memory devices. 

The most popular ferroelectric crystal 
previously investigated is barium titanate. 
Priglycine sulphate is superior in that it 
has a much lower coercive field (220 volts 
per cm), thus permitting switching with a 
lower voltage. Its polarization results in a 
lower output pulse when switched, but the 
size of the pulse can be increased by in- 
creasing the area of the switching elec- 
trodes. 

Triglycine sulphate is stable chenrically 
and does not decompose when exposed to 
moisture or to the atmosphere, It has ade- 
quate mechanical strength to permit han- 
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dling in thin sheets. Large single crystals 
can be grown quite easily, and a number 
of large-area slices can be cut from each 
crystal. 

Repeated switching does not cause any 
fatigue in triglycine sulphate, as it does in 
barium titanate. And a given area will re- 
tain a given polarization indefinitely with- 
out any deterioration. Although heating 
beyond the Curie point causes the mate- 
rial to lose its ferroelectric properties, 
these properties are regained in full when 
it is cooled. 

The Curie point of this new material 
(point at which it loses its ferroelectric 
properties) is about 47 C. However, by re- 
placing some of the hydrogen atoms with 
deuterium, easily accomplished when the 
crystal is grown, the Curie point can be 
raised to 60 C. 

Switching time, an important character- 
istic in any switching or memory device, 
depends on the characteristics of the mate- 
rial and the switching voltage. It appears 
that switching times of the order of one 
to two microseconds can easily be attained 
with this new material. 

Electrodes can be applied to a slice cut 
from a single crystal by evaporating thin 
strips of metal on each side of the slice, 
the strips on one side being perpendicular 
to those on the other. Using this tech 
nique, 30 or more strips per inch can be 
applied, resulting in a memory or switch 
ing device capable of storing 900 or more 
“bits” of information on a square inch of 
crystal. A number of such slices can be 
assembled in a relatively small volume, 
resulting in a very compact assembly. 

Thickness of the slice can be from 5 to 
10 mils, depending on the available puls 
ing voltage and the desired output. Switch 
ing can be accomplished with about 20 
volts, a value easily obtained with transis 
torized circuitry. The actual power re- 
quired for switching is very small, thus 
minimizing internal heating. 


Acoustico-Thermal 
Laboratory Completed 


Designed to aid engineers in lowering 
sound levels and examining thermal char 
acteristics of transformers, a new acoustico 
thermal laboratory has been added to 
existing $25 million facilities at General 
Electric's (GE) Medium Transformer De 
partment, Rome, Ga. 

It is believed to be the first laboratory 
ever constructed to combine facilities for 
rapid, accurate experimental and produc 
tion testing of both thermal and sound 
characteristics of medium transformers. It 
will be used to test both dry type and liq 
uid-filled transformers with ratings up to 
10,000 kva. 

For thermal tests, heat can be removed 
from the 2,250-square-foot test chamber at 
the rate of 2,000 Btu per minute without 
a draft. Accurate testing of transformer 
sound characteristics down to 40 db is also 
possible. 

The new facility has been established 
primarily “to aid in generating informa 
tion on transformer sound characteristics 
which will enable us to get better acous 
tical performance from our transformers,” 
it was stated. 
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The Laboratory, part of GE's $500 mil- 
lion program of expansion and moderniza- 
tion for the years 1956 through 1958, was 
designed to provide all necessary condi- 
tions for accurate sound testing—regulated 
power supply, low ambient sound, and a 
simulated free field. 

Heavy masonry construction excludes 
extraneous external noises to help insure 
low ambient sound, and serrated acoustical 
insulation in the form of glass-fiber bats 
prevents internal sound reflection. Doors 
are pneumatically sealed. 

Exhaust fans and a duct system make 
possible the draftless removal of 2,000 Bru 
per minute to prevent gradual ambient 
temperature rise during thermal tests. 

A regulating autotransformer—com posed 
of an induction regulator and an auto- 
transformer—provides precisely regulated 
power and insures good waveform and the 
wide range of volt-amperes combinations 
needed for experimental testing. 

Instrumentation for current, voltage, 
power, temperature, sound, vibration, and 
harmonic analysis is housed in a 250- 
square-foot control room which adjoins 
the test chamber. 

A specially designed springless flatcar on 
Which transformers may remain during 
tests provides efficient transfer of units 
from the manufacturing area into the 33- 
foot-high anechoic test chamber. 

This laboratory is the fifth GE facility 
directed to sound research and develop- 
ment on utility-type transformers. The 
company built its first such facility in 1938 
at Pittsfield, Mass. Since that time, two 
others in Pittsfield and one in Schenec- 
tady, N. Y., have been built. The Rome 
Laboratory, however, is the first to devote 
its entire research and testing facilities to 
improving the company’s medium trans- 
former line. 


Forward Scatter 
Link Above 2,000 Mc 


The successful operation of a complete 
communications link in 


“forward scatter’ 
frequencies above 2,000  m« has been 
established by the Research and Develop- 
ment Division of Allen B. Du Mont Lab- 
oratories, Inc. According to Du Mont engi- 
neers, the path length of the new Du Mont 
link is 124 miles, and transmission and 
reception are at 2,180 mc. The transmit- 
ter is located at Cedar Grove, N.J., and 
the receiver is at Somers, Conn., near the 
Massachusetts state line. 

Ihe increased problems of the crowded 
radio spectrum make communications in 
these low microwave frequencies of pat 
ticular importance in both military and 
commercial communications, it was 
pointed out. Furthermore, more informa 
tion can be transmitted in these higher 
frequencies within a relatively smaller 
segment of the spectrum. Also, at these 
higher frequencies it is possible to pro 
duce more effective radiated power from 
a particular sized dish. 

The transmitter dish of the Du Mont 
system has an 18-foot diameter and is 
mounted on a 24-foot tower. It is con- 
nected by waveguides to a I-kw transmit- 
ter utilizing an air-cooled £IMAc klystron 
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tube. The transmitter is capable of 72 
voice channels with a bandwidth of 2.5 
me. 

Use of the I-kw klystron provides a 
reasonably priced, high-power, commer- 
cial package, according to Du Mont 
spokesmen. A unique feature of the trans- 
mitter is a magnetic amplifier regulated 
power supply for the klystron, which re- 
quires no tubes. 

An interesting problem in choosing the 
transmission path was presented by the 
Palisades on the west side of the Hudson 
River. By directing the signals through 
a gap at Sparkill, N.Y., the horizon for 
the signals was extended 10 additional 
miles. 

Reception at Somers, Conn., utilizes two 
10-foot dishes on 25-foot towers. The spe- 
cially designed, highly sensitive 52-tube 
dual diversity receiver operates reliably 
on a signal strength of 8 microvolts. 


Research and Technological 
Advances Made in West Germany 


rhe annual report on scientific and in- 
dustrial research and technological ad- 
vances in electrical engineering and elec- 
tric equipment made in 1956 in the Fed- 
eral Republic of Germany shows that 
machines and 
toward the development of motors with 
better 


electric drives trended 
smaller dimensions and 
and running conditions. 

A series of synchronous miniature mo 
tors were made that would be suitable for 
connections to 50-cycle a-c at 100-127 volts 
or 220-250 volts. Some small squirrel-cage 


Starting 


motors have been developed which can be 
used with all voltages, having a new type 
of sintered bearings, hardened and pol 
ished shaft, and a 
starting torque. A group of miniature $ 
phase induction and a-c motors with re 
volving cage frames have been made which 
give high output and efficiency. Also, 
there were a series of self-regulating gen- 
erating sets with extremely high switch- 
over speeds, suitable for starting units in 
jet-propelled aircraft, radar 
and X-ray apparatus 
Because of the increased importance 
and need for outdoor substations for me 


20-centimeter-gram 


equipment, 


dium voltages, the electric equipment in 
dustry has developed a number of new 
transformers and rectifiers. Of these, a 
series of air-tight maintenance-free volt 
age transformers have been made which 
are oil insulated, unipolar, and which 
have a nitrogen filling in the corrosion 
proof housing around the top that ab 
sorbs the expansion of the oil filling 
Trolley current 
heavy-current rectifiers, flat 
rectifiers in plastic casings, and miniature 
vibrators are some of the developments in 


converters, germanium 


miniature 


addition to those already mentioned 

rhe increase of switching speeds and 
efficiency and the capability to transmit 
high voltages over long distances induced 
such developments as tiny power switches 
designed for 10 and 20 kv with rated 
breaking capacities of 250 mva, multiple 
free jet circuit breakers for 110, 220, and 
380 kv with 4 and 8 series-connected noz 
ties designed to take the full test voltage 
without additional air gaps. 
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In the low-voltage switchgear and relays 
field, the following developments are a 
few that were included in the report: a 
new motor protective switch for 3 kva, 500 
volts, with removable overload releases 
suitable for 2.5 to 25 amperes; “Thermo 
click,” a thermal time contactor for ef 
ficient protection of single-phase motors; 
and an electronic time relay which is 
suitable as a slow-acting relay switch, 
time remote-control switch, and impulse 
transmitter. 

The high-frequency and telecommuni 
cations equipment contributions to the 
electrical industry consisted of an auto 
matic long-distance call rate recorder, a 
23-channel impulse modulated directional 
wireless station for microwaves in the 
15-cm band, and an ultrashortwave minia 
ture transmitter (weight: 740 grams). 


Radio Web 
To Scan the Skies 


Of all the components proposed to date 
for air navigation and traffic control sys 
tems, the pattern set up by Radio Web is 
the only one that solves the collision 
avoidance problem by extending the 
pilot's range of vision electronically. This 
system combines the mherent advantages 
of a grid co-ordinated system with a visual 
presentation that is free of line-of-sight 
Radio Web offers a _ radio 
scanning feature that is truly revolution 
ary in its implications, it was stated re 
cently by Stavid Engineering, Inc., U. § 
Highway 22, Plainfield, N. J. 

Navigation is easier because Radio Web 


limitations 


permits the aircraft to follow any route 
preselected or otherwise. Trafhe control is 


eased inasmuch as the system allows 
ground control stations to monitor con 
tinuously, from takeoff to landing, all 
trafhe within a given zone, and selectively 
to communicate with any aircraft within 
the zone. Collision warning is virtually 
eliminated by the fact that Radio Web 
electronically extends the pilot's vision 
thus providing the means for minimizing 
to the point of elimination all risk of air 
collision 

False and ambiguous information is 
eliminated. Simple equipment reduces pos 
sibility of failure, enhances ease of main 
tenance, and allows for additional stand 
by systems as needed 


Military 
general aviation, helicopters, and surface 


aircralt, commercial airlines 
vessels can make use of the development 
The basic feature of Radio Web is the 
use of scanning lines to explore space in a 
When a 
scanning line encounters a co-operating 


series of successive channels 


aircratt, it causes a responder fo emit a 
position signal from the aircraft The 
ground display of aircraft responder sig 
nals constitutes a control map showing 
position, direction, speed, and altitude of 
all co-operating aircraft. Information is 
presented in a form readily utilized by 
either a human controller or an automatic 
control device. Means are available for 
relaying instructions manually or auto 
matically to any co-operating aircraft 

In any control area, position accuracy is 
governed by two consecutive transmitters 
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which are selected to generate the spot 
scanning control pattern, Inasmuch as the 
web pattern is not uniformly fine, the two 
governing transmitters are arranged to lo 
cate the finest and most regular portions 
of the web over areas of relatively high 
trathe density, The fineness of the web is 
the main limitation on the accuracy of 
positign information, Location intorma 
tion is never more accurate or less ac 
curate than plus or minus hall a channel 
bor a zone of 360,000 square miles, the 
Hakimum relative ectiotr is about one 
half mile, which is adequate for ground 
Altitude is 


measured by an aneroid barometer preset 


control of low density trath 


at standard pressure. A filtering system in 
the ground receiver directs each aircraft's 
position signal Oo an appropriate visual 
display for its particular altitude range 
With the use of a calibrated display 
“reen of the proper persistence, it be 
comes 4 simple matter to determine the 
peed and direction of any given aircraft 
\utomatic control systems derive their 
signals trom the motion of the position 
pot 

Four 100-kw transmitters arranged in a 
“puare beacon an area of $60,000 square 
miles. Nine such areas would cover the 
continental United States. This French 
development is being turther refined to 
meet the extrapolated requirements of 
American military afid civilian aviation, 


Alloys Tested by High- 
Temperature Optical Swain Gauge 


esting of materials will never become 
routine as long as new materials are de 
veloped and older ones are improved, ‘This 
is particularly true in the case of alloys 
designed for 1,200 and 1,250 F operating 
temperatures, Where do you find delicate 
instruments to measure physical properties 
of alloys at such temperatures? In some 
instances, the building of an instrument 
to do the job involves almost as much 
work as the development of the alloy 
itsell 

Engineers of the Westinghouse materials 
engineering department adapted tor high 
temperature service, a standard optical 
yauge used for measuring strains at room 
temperature 

Ihe small instrument roughly I! 
inches long by % inches wide by 
inches high consists of a metal tramework 
io hold two tiny mirrors, one stationary 
md the other movable, The mirrors are 
mounted on blocks of Retractaloy (regis 
tered trademark) alloy, which have one 
knife edge that contacts the sample. In 
operation, the gauge is clamped to the 
metal surface, a beam of light is aimed 
it one mirror, reflected to the other 
mirror and then back to light source 
where a scale indicates the angle of the 
return beam of light. When the sample 
is heated to test temperatures the mov 
able knife-edge rotates slightly, changing 
the mirror angle and, in turn, the light 
beam return angle. Since there is no 
mechanical linkage between the = strain 
vauge and the measuring device, an ex 
tremely high degree of accuracy is pos 
sible, With proper calibration, changes as 
small as 0,00002 of an inch can be de- 
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tected, 

The chiet difficulty from a materials 
standpoint in adapting the room-tempera- 
ture gauge to a high-temperature gauge 
was the mirror surfaces. A successful com- 
bination consisted of silver brazing a Y% 
by %» inch strip of 30-mil-thick platinum 
to the Refractaloy knife edge blocks. Even 
at 1,250 F, the platinum stays bright and 
reflective and the 0.00002 of an inch ac- 
curacy is now almost as easy as it was at 
room temperature, 


Short Exposured 


High-Speed Photography 


Multiple-frame photography of events 
occurring at high speed with exposures as 
short as one hundred-millionth of a sec- 
ond is possible with the use of a new tube 
under development by the RCA Electron 
Dube Division, it was revealed recently, 

Called an image converter, the new 
tube has electrostatic focus, a grid which 
functions as a shutter, and a deflection 
system which can produce as many as five 
separate screen images at one time, it was 
stated, Development of the tube was spon 
sored partly by the University of Cali 
fornia under Atomic Energy Commission 
(AEC) contract, Many of its features em 
body the results of earlier research and de 
velopment sponsored by the U. 8. Army 
Engineer Research and Development Lab 
oratories, Fort Belvoir, Va 

The operating principles of the image 
converter in high-speed photography are 
simple. The event or action is focused on 
the photocathode of the tube by means 
The light striking 
produces 


of a fast objective lens 
the photocathode electrons 
which are attracted at high velocity toward 
the fluorescent screen at the opposite end 
of the converter. In their passage, the elec 
trons first encounter a fine metal mesh 
called a gating grid 
charged either to repel the electrons 


This grid may be 


emerging from the cathode or to permit 
rhis grid 


is also used to focus the electrons on the 


their travel toward the screen 


screcn 

After the electron beam passes the gat 
ing grid, it is directed through a small 
aperture to a set of deflecting electrodes 
Design of these electrodes makes it pos 
sible for the beam to be deflected over a 
wide angle without serious distortion o1 
loss of resolution 

The electron beam energy is converted 
by the phosphor screen into actinic radia 
tion. The screen is especially prepared 
with a very fine-grain phosphor and is 
backed with aluminum to increase light 
output, Under normal operating condi 
tions, the tube can provide an increase 
in radiant energy emitted trom the screen 
of as much as 25 times the radiant energy 
incident on the photocathode 


Equipment for Proving 
Speech Transmission Theories 


The transmission of speech over wires 
is one of the most challenging problems 
in the field of engineering. The sound 
coming out of a telephone receiver should 
be a facsimile of the sound that goes into 


Of Current Interest 


the transmitter. But, telephones may be 
separated by thousands of miles and the 
speech that enters the telephone at one 
end may have to pass through a number 
of circuits and many types of terminal 
and repeater equipment before it emerges 
from the receiver at the other end, 

What happens, then, when an enginee: 
comes up with a new theory for improv 
ing the voice quality or the efficiency 
of a telephone line? If, for instance, he 
wants to introduce but one new element 
into the relay system that will permit 
more messages to be sent over that same 
line, how can he be sure that the over-all 
system will work according to his theory? 
How can he test all of the variables of 
distance, time, and performance charac 
teristics of equipment known at present 
and anticipate their effect on his proposed 
changes? The obvious method—modilying 
the scores of relay stations according to 
the new theory and conducting actual 
tests on an existing full-length telephone 
line, would not only be fantastically ex- 
pensive, but might even disturb telephone 
service over parallel lines. An alternative 
method—constructing a laboratory test 
model that would duplicate conditions on 
the cross-country line, is scarcely less ex 
pensive, especially in the light of modi 
fications that might be necessary to con 
vert it for use in future tests. 

New equipment designed at Bell Tele 
phone Laboratories and developed by the 
Modac Division of Airborne Instruments 
Laboratory now permits Bell researchers 
to prove complex theories of speech trans 
mission without building expensive test 
models. 

Bell Laboratories researchers developed 
a theory they considered might eliminate 
the setting up of these costly and time 
consuming masses of experimental equip 
ment. If they could get a piece of equip 
ment that could convert their theories 
into computer information, a great sav 
ing of time and money could be effected 
Henry Mac 
Mathews, of Bell 
Laboratories, 


in testing these theories. Dr 
Donald and Dr. M. V 
Telephone brought their 
problem and the suggested solution to 


Thornwood, N. Y., 
cated 


where Modac is lo 
As a result, the record and play 
back unit was conceived and is being 
manufactured, This equipment reduces 


experimental theories on speech and 
speech systems to a magnetic tape and 
actually examining 
electrically the synthesized output of the 
IBM (International Business Machines) 
computer, as different variables and engi 


neering concepts are introduced. 


evaluates them by 


J. D. Mountain, director of Modac, in 
explaining the equipment, stated that the 
theory testing system couples a magnetic 
tape record and playback unit with a 
high-speed electronic computer. In sound 
research, exact conditions of the pro 
posed telephone circuit—the functions of 
the existing equipment plus the individ 
ual function of the equipment to be in 
troduced—are fed onto magnetic tapes 
that record all of the functions as elec 
tronic impulses. This equipment, to 
gether with a converter, combines the im 
pulses into digits which are fed to the 
computer. In the computer, the digits 
are run through a myriad of equations 
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simulating the circuit, and a final answer 
—in numerical form—is produced. This 
answer is then fed back into Modac 
equipment where it is converted 
electronic impulses which exactly dupli 
cate those of the proposed new circuitry. 


The machine then reproduces the voice 
through a speaker, exactly as it would 
sound if the voice had traveled any 
posed distance. 

Io illustrate this 
Axel Jensen, director of visual and acous 
tics research of Bell Telephone Labora 
tories, speaking betore the NARTB (Na 
Radio Tele 
vision Broadcasters) Engineering Confer 


pro- 


laboratory short-cut, 


tional Association of and 
ence in Chicago on coding and decoding 
speech messages, gave an interesting dem 
He let his 
ple sentences, which had been recorded 


by the Modac 


onstration. listeners hear sim 


machine onto magnetic 
tape. 

These sentences were then encoded onto 
the IBM digital tape and transformed by 
an IBM 650 into punched cards 
turn, IBM 

into a and, 

put on 


played, could be 


These 
704: 


finally 


cards, in were fed to an 


onto tape translator 
which, 


with 


they were magnetic tape 


when compared 


the original speech 


Computer Directs 
Enemy Bomber Interception 


\ type of analog computer developed by 


the personnel in Columbia University’s 


Electronic Research 
the 


required in a new air defense device de 


Laboratories per 


forms basic tracking and computing 


data from 


radars, track potential enemy aircraft, and 


signed to receive long-range 
direct defending interceptors to the enemy 
target, 
The 
ground 
U.S 
of electronic 
that 
the 
ing aircraft and, thus, automatically guid 


new device is the first operational 


control intercept system of the 


Air Force to work on the principle 


automation, furnishing sig 


, 
nals are automatically incorporated 


into fire control system of intercept 


ing its flight to a terminal phase. If de 
the 
verbally to 


sired, signals instead be 
the 


provided signals which could only be re 


may yiven 


pilot. Previous systems 
layed to interceptor fighters by voice com 
mands 

In this application, the computer is used 
to solve the “intercept problem auto 
matically. It forms the major part of the 
AN/GPA-23 Computing 
of the 


known 


Tracking Group 
control system, which is 


the Air 
computer or the 


ground 
Force as the 
“Raga 


informally in 
“Ragazzini 
track.” 

The 
components, of this AN/GPA-23 were de 
the School of 
under the direction of 


computer, as well as the other 


veloped in Engineering, 


Prot. J. R 


under the 


initially 
Ragazzini, and subsequently 
direction of Prof. L. H. O'Neill 

In recognition of Columbia's work in 
the 


Corporation 


device, the General 
(GE) 
quantity for 
the 


as “a leading contributor to the nation’s 


connection with 
Electric 


ducing the unit in 


which is pro 


the Air 
commended Laboratories 


Force, has 


air defense capability.” 
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NEW BOOKS 


The following among 
cently reeeived at the Engineering 
Library. Unless otherwise specified, books lsted 


new books are these re- 


Societies 


have been presented by the publishers. The 


Institute assumes res ibility for st - 


infor- 


> 
ments made in the following summaries, 


mation for which is taken from the 


of the beoks in stion. 


prefaces 


ASTM STANDARDS 
UCTS. Published 
for Testing Materials 
St., Philadelphia 3, Pa 
paper. $5.25. Among the 
compilation are 
rubber packing 
trical protective 
cable, latex foam, nonrigid plastics, anc 
adhesives. Of the more than 150 standards in 
cluded, 32 are new or recently revised 


ON RUBBER PROD 
1957 by the American Society 

(ASTM), 1916 Race 
R26 pages, 6 by 9 inches, 
topics covered in this 
automotive and aeronautical 
and gasket materials, elec- 
equipment, insulated wire and 
rubber 


ENGINEERING PROPERTIES AND APPLI 
CATIONS OF PLASTICS. By G. F. Kinney 
John Wiley & Sons, Inc., 440 Fourth Ave., New 
York 16, N.Y 1957. 278 pages, 644 by 9% 
inches, bound. $6.75. The various 
described separately and more or less in the 
order of increasing complexity. A unified treat 
ment, emphasizing the fundamental nature ot 
plastics, permits the principles 
terminology to be established in the simpler 
and is utilized in treatment of the 
complex materials 


plastics are 


concepts, and 


Cases more 


EPOXY RESINS. By Henry Lee and Kris Ne 
ville. McGraw-Hill Book Company, 380 W. 42nd 
St., New York 36, N.Y., 1957. 305 pages, 644 by 
9% inches, bound, $8 
information on the 
applications of the various 
resins Ihe applications include 
electrical components, insulation in 
environments coatings 
and piping 

the end of each chapter 


Theoretical 
chemistry, preparation 


md practical 
and 
classes of epoxy 
potting of 
COTTOSI VE 
construction 
listed at 


sandwich 


adhesives References are 


THE GENERAL 
MACHINES. By 
Hall, Ltd., London 
5M by 8% inches 
textbook which 
machine designers, and system and control engi 
neers. Covering both d-c and a-« 
their operation, the intended to 
the student 
methods of 
electrical machines to the 
particular 


THEORY OF ELFC 
Bernard Adkins 
England, 1957. 236 
bound. 4's An 
will also be of use to clectrical 


IRICAI 
Chapman & 
pages 
advanced 


machines and 
lead 
principles and 
kinds of 
perform 


book is 
from the general 
common to all 


inalysis 
nature 
ance ol machines 
GUIDED 
Macmillan Company, 60 
11, N. Y¥., 1957. 255 
bound. $5. This is a general introduction to the 
subject. It is of interest to 
the field of guided 
the layman who 
tals, historical and 
weapons are vased, In 
technical features such as the 
propellant 
cusses the 
some of the 


WEAPONS. By Eric Burgess I he 
hifth Ave New York 
pages, 5! by 8 inches 
engineers entering 
missile design as well as to 
wants to learn the fundamen 


technical, on which guided 


addition to dealing with 


power plant, the 
book di 
development of missiles 
reliable 


and guidance systems, the 


wartime and 
problems of producing 
weapons for defense 

INDUSTRIAI RECTIFYING TUBES. Pub 
lished 1957 by N V Philips Gloeilampen 
fabrieken, Eindhoven, Netherlands. 116 
6% by 9% inches $2.15 
the construction and operation of 
gas-filled rectifying tubes and their uses in bat 
tery chargers 
and for 
Data on specifi 
chart are 


pages 
bound Discussion of 
hot -cathode 
motion 


picture projector dc are 


general industrial 


Philips 


included 


welders purpose 


tubes and a selection 


A MANAGEMENT GUIDE TO ELECTRONK 
COMPUTERS. By W D. Bell. McGraw-Hill 
Book Company, Ine 0 6UW 12nd St New 
York 36, N.Y., 1957. 40% 6 by 9% inche 

bound, $6.50 
not have an engineering 
discusses in nontechnical 
data 
programming the 
velopment, and questions of obsolescence 
tenance and selection. A 
plan tO assist a company interested in acquiring 
a system is outlined, and the with 


pages 
Addressed to 
background 


who do 
this 


language the 


exccutives 
book 

over-all 
electronic 


processing system, components 


present state of computer de 
main 
speci fc 


cost system 


experiences 


Of Current Interest 


electronic eight 


described 


equipment of companies 


MICROWAVE MEASUREMENTS. By !I 
Ginzton. McGraw-Hill Book Company, In« 0 
W. 42nd St., New York 36, N.Y., 1957 
6 by 944 inches, bound. $12. This 
treatment of the electrical 
urements in the 
tromagnetic spectrum provides a background for 
well as for 


15 pages 
thorough 
meas 


basic forms of 


microwave region of the clec 
all common sone 
of the 
cipal subjects treated are 
tory 


measurements as 


mere specialized applications. The prin 
I ! j 


generation of labora 
measurement of 


imped 


and 
measurement of 


signals; detection 
microwave 
ance 
and 
resonant 


power, the 


wavelength, and frequency; representation 
K 


measurement of microwave circuits ane 


characteristics Ihe book ha 
text for 


reference for 


cavity 


been written as a graduate student 


mud as a engineers 
NACHRICHTEN TECHNISCHE FACH BER 
ICH TE. Volume |, 1955—Halbleiterdioden 
I ransistoren 12 pages DM 4.60 
1955—Rauschen, 124 pages, DM 6. Volume 

1956— I nformationstheori« 118 pages, DM 22 
Volume 5, 1956 Halbleitertech 
Sohn 


inches 


tnd 


Volum 


Probleme det 
DM 12. Friedrich Viewew & 
Cermany Ha COby «CONT 


nik, 64 pages 
Braunschweig 
paper 
ings of the 


Four groups of paper meet 
VDE 
I hes 


respectively 


presented at 
Electrical 
technical 


Society of 
highly 


various 


Cerman 
Engineers) brief but 


presentations covet pecial 


ived aspects of transistor design; discuss the con 


ditions leading to noise in electronic equipment 


und ways of avoiding it; treat information theory 
from 
physiological 
deal 
problems of 


various points of view.—mathematical 


lirng istic and 


technical and 
clected 

hela 
ibstract 


with a considerable number of 
interest im the 
Fnglish 


theory 


immediate 
ot semiconductor engineering 


are provided for the information group 


and English titles are given for the transistor 


papers 


Fdited by ¢ I 
Company wo WwW 
1957. B50 


NUCLEAR ENGINEERING 
Bonilla. McGraw-Hill Book 
12nd St., New York %6. N.Y 
6Ve by 9 inches $12.50 
text group of 


pages 
bound This graduate 


level prepared by a 12 expert 


wvesents fundamentals in concise hard book 
I 

and discusses 
detail 


Chapters of particular tnterest are 


style more advanced aspects of the 


subject in Comprehensive bibliographic 
ire included 
flow oft inmalysi 


legal 


those on fluids, thermal -stre 


ind mechanical design, and one on the 


aspects of nuclear power 
Slack 
Alex 
1957 
hi 


tex (hook 


PHYSICS. By Erich Hausmann and FE. P 
D. Van Nostrand and Company, Ine 120 
ander St Princeton, N.] 


22 pay O44 by 9OM4 


fourth edition 


inet bound, $8 


fourth edition of a tandard college 


has been reorganized to emphasize the contri 


butions of the great scientist to the thinking 


of their time, but fundamentals have not been 


[here i i rearrangement of some 
more eflective 


olid state 


acrificed 
of the older 
ing A 


has been 


material tor teach 


new chapter on electron 
| 

revisions in the 

light I hve 


structure ta 


added and there ive 


material off ‘heat, wave motion, and 


chapter on radiation and atom 


been rewritten to bring it up to date 

AND ENGINEER 
White oul KR. \ 
Manning MeGraw- Hill Compan Ine 
mw Ww ind St New York “ NY 1057 
O18 page i' b 1oM% bound. $8. In 


pecificall for the 


FOR SCIENCI 
! Weber N W 


PHYSICS 
ING. By BR 


took 


inche 


providing i text designed 


technical tudent the suthor have restricted 


the treatment to a practical explanation of the 


basic principles of mechani heat, sound, light 
magnetism. The 
effectively 

problem A 


including a cutawa 


electricity ma application of 


these principle i demonstrated b 


the accompanyin brief section | 


devoted to nuclear physics 
representation of a nuclear power plant 

ENGINEERING MATI 
John Wile 
New York 16 


bound, $12 


SCIENCE Ot 
Fdited by J bk. Goldman 
Fourth Ave 


inche 


THE 

RIALS 
x Sons, Inc 140 
N.Y V2M 
Based on a 
tute of 

Olid state 
thi book erves as a 
which 


of improved and 


pages ™ b Le | 
lectures at Carnegie Insti 
in 1954 on the 


series of 


Dechnolog impact of 


aclonce on engineering education 


broad outline of thi 


cience makes possible the development 


new engineering materials for 


specific engineering applications. The transistor 


is cited as an example of such development. The 


six sections in the book are the structure o 


matter; metals and alloys; surfaces, magnetiem 
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and magnetic and 


dielectrics; and 


properties; semiconductors 
noncrystalline materials. 


TECHNICAL LITERATURE 


The following issued technical litera- 
ture may be of interest to readers of Electrical 
Engineering. All inquiries should be addressed to 
the leeuers. 


recently 


AMERICAN STANDARD 
PROTECTIVE LIGHTING 
plant officials responsible for 
trespassing, theft 


PRACTICE FOR 
Designed to assist 
guarding against 
and sabotage, this booklet has 
been published by the Illuminating Engineering 
Society (IES). The report treats protective plant 
lighting as separate from lighting for industrial 
production and provides descriptive and appli 
cation data for a wide variety of outdoor light 
ing equipment, including types of light sources; 
gives lighting specifications and recommenda 
tions for specific areas; covers circuiting; and 
illustrates with drawings, diagrams, and charts 
numerous protective lighting problems. IES was 
the sponsor of “American Standard Practice for 
Protective Lighting,” but an indication of the 
scope of its information may be found in the 
organizations represented on the American 
Standards Association Sectional Committee 
These include: AIEE, American District Tele 
graph Co., American Society of Safety Engi 
neers, Association of American Railroads, Asso 
ciation of Casualty and Surety Edison 
Flectric Institute, National Association Mutual 
Casualty Cos., National Bureau of Standards, 
National Electrical Manufacturers Association, 
National Safety Council, including four bu 
reaus of the U.S. Government, Copies are avail 
able at 50¢ each for single copies from Publica 
tions Office, Illuminating Engineering Society, 
1860 Broadway, New York 23, N.Y. Quantity 
upon request a 


Cos 


prices 


ANNALS Ot tHE INTERNATIONAL 
CEOPHYSICAI YEAR Ihe records of the 
International Geophysical Year (IGY) are being 
published for the special committee for the IGY 
by Pergamon Press of London, New York, and 
Paris, The general editor of the Annals is Sir 
H. 8S. Jones, and the editorial advisory board 
consists of Y V Beloussov, I \ Berkner 
W. J. G. Beynon, C. Chapman, A, Danjon, G 
Laclavere, V. Laursen, P, Lejay, J. van Meighem, 
M. Nicolet, Y. Ohman, A. H. Shapley, J]. A 
and J. Wordie. With over 60 par 
countries, the IGY will be mainly 

with those earth phenomena the 
understanding of requires continued si 
observation of several associated 
properties of the and sun. Published in 
journal form, the Annals will record the his 
tory, organization, programs and methods of the 
IGY. Information relating to. the 
has already been published as an 
Vol, Ill of the Annals (the 
to be published) The Lonosphere This con 
sists of four parts, lonospheric Vertical Sound 
ings, The Measurement of Lonospheric Absorp 
tion The Measurement of Lonospheric Drifts, 
Miscellaneous Radio Measurements and = is 
edited by W. J. G. Beynon and G, M. Brown, 
Produced in two sections, comprising Part I 
md Parts Uf, I, and IV respectively, the 
volume published by July 1, 

beginning of the IGY. Future vol 
include manuscripts by A. Danjon, 
Bb. Decaux, and W. Markowitz on longitudes and 
latitudes; by Sidney Chapman, C, W. Gartelein, 
C. Hoftmeister and J. Paton, and F. BF. Roach 
on aurora and airglow; by J. A. Simpson and H 
Elliott on cosmic radiation; by J]. Bartels, § 
Chapman and J. H.' Nelson, BE. Thellier, A 
Maxwell, FE. Selzer, G. Grenet, A. G. Kalashni 
kov, L. Cagniard, and V. Froitskaja on geo- 
magnetism; and by |. P. Rothe on seismology 
Other authors whose papers are now in hand 
include H. S. Jones, G, F, Walton, K. R. Rama 
nathan and J. V. Dave, and G. M. B. Dobson 
Subscription rates for each volume are {£6 ($17) 
and it is anticipated that four to six volumes 
of approximately 400 pages each will be pub 
lished during 1957 and 1958, Subscription orders 
should be placed with the publishers, Pergamon 
Press, 4 & 5 Fitzroy Square, London, W.1 
England, or 122 E. 55th St., New York 22, N.Y 


Simpson 

ticipating 
concerned 
which 
multaneous 
earth 


ionosphere 
instruction 


manual first volume 


complete was 
namely the 


umes will 


1956 PROCEEDINGS OF ASTM. The 1956 
edition of the ASTM Proceedings has recently 
been published. The 1,510-page volume which 


records the accomplishments of the American 
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Society for Testing Materials (ASTM) for the 
year 1956, includes technical reports and papers 
with discussions. A summary of the 59th Annual 
Meeting held June 1956 noting the title and 
author of each paper presented is included 
This covers 32 tec Rntcal sessions. The president's 
annual address, given by C. H. Fellows, “The 
Challenge of Nuclear Energy Accepted by the 
Electric Power Industry and ASTM, examines 
the development of an economically competi 
tive nuclear energy heat source for production 
of electric power. Reports of 80 technical com 
mittees with appendixes and 52 technical papers 
with discussions are included in the volume, 
Symposia an may separately as Special Tech- 
nical Publications and all papers published in 
the ASTM Bulletin during the year are listed 
by title and author. The 41 technical sessions 
and 8 industry luncheons held at the 2nd Pa- 
cihe Area meeting September 1956 are also 
noted by author and titl. The Proceedings 
contain reports and technical papers, many of 
which have been given at society national meet- 
ings. Some have been preprinted. However, 
most important, the Proceedings contain dis- 
cussions that have not previously been pub 
lished. The Proceedings is the official repository 
for factual information about the activities of 
the ASTM. Copies of this book may be obtained 
from the American Society for Testing Mate 
rials, 1916 Race St., Philadelphia 3, Pa., at $12 


FLAMMABLE LIQUID 
INDEX, NFPA NO 


) TRADE NAME 
S25A. A_ revised edition 
published by the National Fire Protection As 
sociation (NFPA) Boston, Mass. The new edi- 
tion of the index lists the flash points of 3,600 
flammable liquid trade name products and 
identifies each product as to its principal uses, 
manufacturer, and the NFPA's source of infor 
mation about it, The first edition of the index, 
an 82-page informational booklet had con- 
tained data on oniy 2,400 products. The current 
index is a 120-page book. The index has been 
compiled by the NFPA as a guide to safe stor- 
age and use of flammable liquids; the flash point 
of a liquid is a good indication of its salative 
flammability. The index may be obtained from 
the NFPA Publications Department; per copy 
price is $1.50 with discounts for quantity pur 
chases 


AUTOMATIC RECORD 
TAPE RECORDER SERVICE MANUAL— 
VOLUME 9. Published by Howard W. Sams & 
Co., Inc., 2201 E. 46th St., Indianapolis. Ind., 
this volume presents complete service informa 
tion on 14 tape recorders and 4 record changers 
produced in 1956. Presented on each recorder 
and changer are the exclusive copyrighted 
Photofact Exploded Views," operational data, 
and detailed service instructions originated by 
the Howard W. Sams engineering staff. The 
index lists all models which were presented in 
the first eight volumes as well as B cow covered 
in Volume 9. Thus, reference to this index will 
which volume in the series contains 
the desired information. A cross-reference index 
which identifies the makes and models of 
changers used in various radio and television 
receivers is also provided, This reference is in 
tended to speed the identification of the 
changer type so that proper service information 
can be located. Containing 256 pages, Volume 9 
is sold through electronic parts distributors. 
It carries the Howard W so catalog No 
CM.-o, and sells for $3.95 


CHANGER AND 


disclose 


COLOR TELEVISION COURSE 
designed and written for men with previous 
radio-television training is now available from 
the Radio-Television [raining Association 
(RTTA), New York, N.Y. As a complete color 
television correspondence course, it includes the 
latest, up-to-the-minute data and procedures for 
the servicing and maintenance of all color 
television receivers and equipment. The step 
by-step approach found so successful in the 
teaching of the popular Radio-FM-television 
Course, FM-Television Course, and Television 
Studio Technician Course is again used. Start 
ing at the transmitter, the course guides the 
student through the development and the trans 
mission of the composite color television signal 
With an over-all view of how the receiver 
functions, each circuit is then analyzed in a 
simple, easy-to-follow manner that makes for 
fast and accurate learning. A knowledge of how 
color television circuits work, both as individual 
and as co-operative units in the receiver, pre- 
pares the student for all future color television 


This course, 


Of Current Interest 


developments. A special supplementary lesson, 
“Survey of Color Television,” an exclusive 
feature of the course, is printed in full color. 
It is the result of the co-operative efforts of 
RTTA and Sylvania Electric Products, Inc. 
Because color televifion has its own peculiar 
servicing problems, the student also receives 
thorough training on test instruments, align- 
ment, and servicing Full information and cat- 
alog may be obtained by writing Radio-Tele- 
vision Training Association, Dept. PR-1, 52 E. 
19th St., New York 3, N.Y. 


GLOSSARY OF TERMS IN NUCLEAR 
SCIENCE AND TECHNOLOGY. For the first 
time, scientists and others interested in atomic 
energy will have a standard “dictionary” to 
establish precise meanings for hundreds of tech- 
nical terms used in the rapidly-growing nuclear 
field. The American Standards Association (ASA) 
and The American Society of Mechanical Engi- 
neers (ASME) announced jointly that a 188- 
vage volume entitled “Glossary of Terms in 
oH lear Science and Technology” has been ap- 
proved as an American Standard, and will 
published as such by ASME. Designed to pro- 
vide a common language among medical men, 
engineers, chemists, physicists, biologists, and 
others working with the atom, includes three 
categories of terms: (1) those invented ex- 
pressly for the field of nuclear energy, (2) 
those borrowed from other fields and employed 
here with different meanings, and (3) those 
used elsewhere, but which may be unfamiliar 
to nuclear workers. Definitions, tables, charts, 
and equations considered useful are included 
in the glossary. Among terms coined since the 
beginning of the atomic age are informal ex- 
»ressions which have achieved official status by 
inclusion in the glossary, such as ‘‘coffin” (a 
container for radioactive materials), “‘grave- 
yard” (a place for storing burying containers 
of radioactive materials), and “parent” (an 
atom which splits to form ‘‘daughter’’ atoms). 
Approval by the ASA is the culmination of a 
long project begun in 1948 by 21 technical 
societies with interests in the nuclear energy 
field. ASME’s comprehensive directory was 
used as a base; other organizations worked on 
specific parts, which were reviewed and revised 
by National Research Council's (NRC) Board 
of Critics; and a combined version of the nine 
separate sections was printed in 1955. The NRC 
which is the copyright owner, submitted the 
newest glossary for approval as an American 
Standard in July 1956. This version, containing 
additions and corrections, was published as an 
ASME Standard early in 1957, and served as a 
draft for ASA em That the glossary has 
already found wide acceptance is evidenced by 
the fact that preliminary drafts were requested 
for use at the 1955 International Geneva Con 
ference on Peacetime Atomic Energy and the 
1957 Nuclear Congress in Philadelphia, Pa. Ad 
vance copies of the American Standard were 
studied at the Geneva meeting of the Inter 
national Organization for Standardization’s Nu 
clear Energy Committee which met July 29- 
August |. In addition, many authors and maga 
zines have excerpted parts of the text and 
the British Standards locthution is using the 
American version as a base for its own dic- 
tionary. Copies of the glossary, designated 
American Standard N/.1-1957, may be obtained, 
at $5 each, by writing to The American Society 
of Mechanical Engineers, 29 W. 39th St., New 
York 18, N.Y., or to The American Standards 
Association, 70 E. 45th St., New York, N.Y. 


CAREER SATISFACTIONS OF PROFES- 
SIONAL ENGINEERS IN INDUSTRY. This 
publication is the latest in a series of execu- 
tive research reports made under the sponsor 
ship of the Professional Engineers’ Conference 
Board for Industry, in co-operation with the 
National Society of Professional Engineers 
(NSPE). Conducted by the Opinion Research 
Corporation, Princeton, N. J., the survey report 
is based on data gathered from interviews with 
several hundred professional engineers em- 
ployed in industry in all the specialized tech- 
nical fields. The survey questions centered 
around such things as the engineer outside of 
his work, the career outlook of engineers, 
satisfaction and frustration on the job, the 
question of professional status, and the dif- 
ferences in values of the more successful en- 
gineers. Copies may be obtained from the 
Professional Engineers’ Conference Board for 
Industry, 2029 K St., N. W., Washington 6, 
D. C.; $1.50 for NSPE members, $3.00 for 
others. 
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New 1000 watt ceramic 
tetrode for SSB ...the EIMAC 4CX1000A 


Eimac fills another important transmitting need with this 
air-cooled, ceramic-metal, one-kilowatt tetrode . . . the 


design. Ideal for applications where space is at a 
premium, this mechanically-rugged, electrically-reliable 


A4CXIOOOA. Specifically designed for single side band 
operation the 4CXI000A is a low-voltage, high-current 
Class AB, RF or AF linear amplifier tube, exhibiting high 
power gain and exceptionally low distortion character 
istics. The 4CXIOO0A achieves its maximum rated output 
power with zero grid drive, thus minimizing driver stage 
design problems and eliminating one source of distortion 


Eimac stacked ceramic design gives the 4CXIOO0A 
excellent immunity to damage by mechanical and 
thermal shock. Electrical stability is assured by internal 
ceramic support of the tube elements and clean internal 


thousand watt tetrode measures less than 5 inches high 
and 3'4 inches in diameter. High temperature process 
ing, made possible by Eimac ceramic-metal design, 
produces an extremely clean tube. This ideal environ- 
ment assures long life for the efficient oxide-coated 
cathode. 


Efficient, trouble-free socketing and cooling is provided 
for the 4CXI000A by the new SK-800 Air System Socket 
and SK-806 Chimney 


Write our Application Engineering Department for a brochure 
and data sheet describing this important new tube in detail 


EITEL-McCULLOUGH, INC. 
SAN BRUNO + CALIFORNIA 
Ecmac Firat for quality, dependability and performance 


















































































































































































































Accurate, Fast Acting, Frequency 
Type Telemeter for Transmission 
over Wire Lines, Microwave, 
and Power Line Carrier 
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Over-all accuracy is 1% 
with a response speed of 1 
kquipment fea- 
tures a built-in calibration 
circuit for 10% and 90% 


second 







transmitter 


Any quantity which may 
be converted into a D¢ 
millivoltage or will oper 
ate a slidewire may be tel 
emetered 








WE CAN HELP YOU 

Our Applications Department is 
ready to assist you in your control, 
telemetering of communications 


problem. Phone DEerfield 4-3100 



































Write for Technical and Application Data. 


Radio Frequency 























LABORATORIES, INC. 
Boonton, New Jersey, U.S.A 
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Defiection Components Developed. Devel 
opment of two new color television de- 
flection operation in 
television receivers using the round all- 
glass color picture tube Type 2/CYP22 
has been announced by the marketing 
department, Radio Corporation of Amer 
ica, Components Division, Camden, N. J. 
output and high volt 
transformer utilizes a 
super-ferrite core for high efficiency. The 


components for 


The horizontal 
age color small 
color television deflection yoke is the first 
mounting directly on the 
The horizontal 


designed for 
neck of the picture tube 
output and = high 
RCA-XD-3207, supplies the high voltage 
for the anode of the picture tube and 
also provides power for the yoke. The 


voltage transformer, 


deflection yoke is the device developing 
a magnetic field to move the electron 
beam back and forth across the face of 
the picture tube, 


Motor Starters Meet NEMA Ratings. All 
General Electric Size 0 and 1 magnetic 
contactors and motor starters in across 
the-line, nonreversing, combination, and 
National 


Association 


reversing forms meet the new 
Electrical 
(NEMA) 
Size 0 starters are now rated up to 5-hp 
at 440/600 volts and Size | starters are 
10-hp at 440/600 volts, Lower 
cost and smaller size are two advantages 


Manutacturers 


standards for motor starters 


that can be obtained from the reratings 
A Size | starter can now be used on some 
applications that formerly required a 
Sive 2. In many cases, a Size 0 unit can 
now be used instead of a Size 1. The 
company's new “00 Line” Size 0 and | 
magnetic contactors and starters are built 
to meet the new NEMA ratings. For fur 
ther information contact General Electric, 


Schenectady 5, N. Y. 


Narda, Because of the increasing level of 
production test activity on its commer 
cial and military microwave products 
Ihe Narda Corporation has set up a new 
and separate production test department. 
The new department was formerly a com 


Narda’s 


were responsible both for 


ponent of engineering labora 


tories which 
engineering development and production 
testing, the two activities employing essen 
tially the same skills and equipment, At 
present, the production test department 
will be located at The Narda Corpora- 
Herricks Rd., 


Plans are now being made 


tion headquarters, 160 
Mineola, N.Y 


for future transfer to new quarters, 





Man-Made Moon Encased in Gold. To 
facilitate optical tracking and to provide 
protection from the elements in outer 
space, the Earth Satellite has been plated 
with Sel-Rex Bright Gold, produced by 
Sel-Rex Corporation, Precious Metals Di 
vision, Nutley 10, N. J. In order to evalu 
ate properly and compute data trans- 
satellite, it 


tracked optically and by radio during the 


mitted from the must be 


through space. Consider- 


tremendous 


entire journey 


ing also the stresses and 


INDUSTRIAL NOTES 


strains and torturous atmospheric condi- 
tions to which the satellite will be sub- 
jected, it becomes apparent that some 
very special metallurgical properties were 
needed in the materials of construction. 
Magnesium was selected as the basic ma- 
terial of construction. Gold for the 
satellite’s outer skin will provide maxi- 
mum reflectivity which would, figura- 
tively, leave tracks in space for the earth 
data receiving stations to follow. This 
patented Bright Gold electroplating 
formulation was selected because its de- 
posits retain all the desirable metallurgi- 
cal properties of 24K gold in addition to 
being twice as hard, more dense, and re- 
flective. 


Semiconductor Irradiation Research. Ba- 
sic experimental and theoretical research 
to explain the effects of radiation damage 
on semiconducting materials is now in 
progress at Battelle Memorial Institute, 
505 King Ave., Columbus 1, Ohio, undet 
a contract with the Air Research and De 
velopment Wright Air De 
velopment Center, Wright-Patterson Ai 
Force Base, Ohio. Advances made in the 
design of 
have created a need for a more detailed 


Command's 


weapons and weapon systems 


knowledge of the properties of all kinds of 
materials. This is 
solid-state electronic devices that may be 
called upon to operate at high ambient 
temperatures and in strong fields of radia 
tion, such as those in the vicinity of nu- 
clear blasts or near nuclear power plants 


particularly true of 


in aircraft, guided missiles, ships, or sub- 
marines. 


New Lapping Technique. A new tech 
nique for obtaining critical flatness and 
parallelism in the production of ger 
manium, silicon, quartz, barium titanate, 
and lead zirconate crystals and wafers has 
been introduced. A lapping operation on 
a “Lapmaster,” in combination with the 


new patented Lapmaster diamond fixture 


can produce a flatness under 3 light bands, 
a parallelism of 50 microinches and a 
thinness of 0.001 inch on these crystals or 
wafers. For full details contact Crane 
Packing Co., Dept. EGN, 6400 Oakton 
St., Morton Grove, Ill. In Canada: Crane 
Packing Co., Ltd., 617 Parkdale Ave., N., 
Hamilton, Ont., Canada. 
(Continued on page 20A) 
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leading airlines order 


JET SIMULATORS 
by Curtiss-Wright 





Air F , Lufth d Sabe he li i 
AIR FRANCE << LUFTHANSA ise register of the world’s foremost srlines which 


sath hi Rear have selected Jet Simulators by Curtiss-Wright. 
SABENA ‘lar rae. om These leading airlines have one thing in com- 


BELGIAN WaowWd - ee wa mon —years of experience in providing the ultimate 
—_ in passenger service and comfort. To maintain and 


extend their high level of operations into the jet 
transport age calls for precision crew training in 
every aspect of jet operations. For this purpose the 
unanimous choice of these worldwide carriers is 
the electronic flight Simulator built by Curtiss- 
Wright. 


Many of the airlines purchasing Jet Simulators 
have long experience with one or more of the 25 
types of Flight Simulators designed and built by 
Curtiss-Wright. Simulators by Curtiss-Wright are 
in operation or on order for more commercial air- 
lines than are those of all other manufacturers 
combined. Watch for other leading world airlines 
to select the advanced performance and fidelity of 
Flight Simulators by Curtiss-Wright. 





ELECTRONICS DIVISION 


CURTISS-WRIGHT 


CORPORATION + CARLSTADT, N. J 


CURTISS-WRIGHT DEHMEL poten ot'ec: bewma ano corns. 


WRIGHT. Canadian Licensee: Canadian Aviation A arate Ltd., Montreal — British Licensee: 
Redifon Ltd., London—French Licensee: Société d’Electronique et d’Automatisme, Paris 
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RESONANT 
» REED 


OSCILLATOR. 
CONTROLS 


4 


» FEATURES 
© BB High accuracy 
B Stability of | 

frequency contro} 

§ Infinite service lite 


Integral, sealed, 
magnetically 
shielded 

§ Standard octal tube 
pin connectors 


¥ Small, light weight 











APPLICATIONS 


Electrical and Acoustical Measurements 
Electrical Communication Systems (Selective Calling) 


Remote Operation and Supervisory Control of Machinery 
and Apparatus 


Electrical Computers and Telemetering Systems 
Electro-Mechanical Bandpass Filters 


Frahm Oscillator Controls, Type ROC, make possible the design and con- 
struction of inexpensive, precision tone generators that are small and light 
weight. These generators will have accurate output frequency and output 
voltage with very nearly sinusoidal wave shape. 

They can be made with any one nominal control frequency between 20 
and 1100 cps. They will control the output frequency of circuits, under 
specified conditions, constant within +0.15°% of the nominal control 
frequency. 

We particularly encourage your inquiries and correspondence on special 
applications and problems. If you haven’t explored these Frahm Oscillator 
Controls we'll be glad to send you complete specifications, characteristics, 
etc. Write for Bulletin 34-EE. 


JAMES G. BEBDBLE CO. 


ELECTRICAL TESTING INSTRUMENTS «¢ SPEED MEASURING INSTRUMENTS 
LAHORATONY & SCIENTIFIC EQUIPMENT 
13168 ANCH STREET, PHILADELPHIA 7, PA. 
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Power Switch Design. This huge 30-sec- 
tion 3-pole 6-position ceramic power 
switch which achieves 540 contact combi- 
nations was designed and produced by 
Centralab, a Division of Globe-Union Inc., 
900 E. Keefe Ave., Milwaukee 1, Wis., for 
a West Coast aircraft manufacturer. The 
switch is an extended version of the pop- 
ular Centralab PA-230 heavy duty series 
which features square rotor shafts in 
monel bearings for smooth, backlash-free 
performance, 3,000 volts RMS and will 
handle a kilowatt. Versions of this switch 
are applicable to transmitters, industrial 
controls, and laboratory equipment. For 
further information contact the manu- 
facturer. 


General Electric. When the new U. S. Air 
Force Academy at Colorado Springs, Cole., 
opens its doors in the Fall of 1958, some 
1,186 cadets will begin living better elec 
trically with enough electric power to 
supply an average city of 20,000 persons. 
Iwo master unit substations to furnish 
this power are already installed and op 
erating, giving power for construction of 
the Academy. Ultimately, they will serve 


Courtesy General Electric 


classrooms, airfield area, football stadium 
fire station, community center, cadet quar 
ters, and housing areas. They were sup 
plied by General Electric’s Medium Volt 
age Switchgear Department, Philadelphia, 
Pa. Power will be supplied to the substa 
tions at 34,500 volts by the City of Col 
orado Springs Department of Public Utili 
ties. The stations will “step down” the 
power to 12,470 volts for distribution to 
Academy buildings in a grounded-neutral, 


$-phase, 4-wire system 


New Plant. Gertsch Products Incorpo 
rated, has completed a move from its 
former West Los Angeles location to new 
facilities at 3211 So. La Cienega Blvd 
Los Angeles 16, Calif. The new plant 
representing a fourfold increase in space 
has been necessitated by sales and ship 
ments which have increased by 70% over 
a like period last year. The company is 
a producer of high precision instruments 
and transformers for laboratory and pro 


duction use. 


(Continued on page 24A) 
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STEEL HOODS TRAP 15 TO 21 db 


Here’s a new method for combating 
transformer sound. General Electric’s 
aphonic enclosures permit you to 
specify power transformers with 15- to 
21-decibel reductions below NEMA 
levels. Costs are generally below those 
of other sound-reducing methods. 


The enclosure, or hood, is fitted as an 
integral part of the main transformer 
to form a chamber which, combined 
with the use of noise-absorbing batts, 
effectively muffles sound. Flexible oil 
connections reduce noise transmission 
to the cooling equipment. 


Additional benefits include: 

e¢ Sound is attenuated in all directions. 

¢ Cooling efficiency is retained. 

¢ Installation is simple because of 
factory assembly. 

¢ Uprating a substation is not limited 
by permanent walls or barriers, since 
enclosure moves with transformer 


Power transformers with aphonic en 
closures are available, with and with 
out LTC and/or switchgear, in any size 
Units rated 10, 25, 35, and 70 MVA 
are either completed or under construc 
tion. For details, contact your G-E 
Apparatus Sales Engineer. General 
Electric Co., Schenectady 5,N.Y.  4)-s) 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


Transformer 


NEWS 





Large operating eye 


for easy hookstick Do 


operation 
Positive blade latch 


High pressure 
line contacts ® 





Belleville spring washers 
maintain high, constant 
contact pressure 





Parallel blade construction 
provides lateral stability 





Standard channel or 
90° open position rolled flange steel bases 


blade stop unless are supplied as specified 
otherwise specified 


Annular hinge contacts 


| 
| 
| 
Southern States © | ¢ 
Low-Cost Disconnects a 


Offer Highly Desirable 


Design Extras 


\\\ 
3 - Integral terminals 
Sow 


TYPE PH 


As the illustration shows, the Type PH Disconnect has many features usually 
found on more expensive switches. With these highly desirable design extras 
available on a low-cost product, it is easy to justify its use on low-revenue 
distribution lines for isolating, by-passing, or disconnecting. 

The Type PHM, shown in the smaller illustration, has all of the features 
of the Type PH. The only difference is that it has NEMA Standard insulators. 

soth switches are single-throw, single-pole, hookstick operated. The PH 
may be mounted in vertical or underhung positions on wood crossarms, The 


PHM may be mounted on either steel or wood structures. 


Full details will be furnished by your Southern States representative. 


Both the PH and PHM are available in 7.5-15 kv, 200, 400, 600 amps. Also available 
are Southern States PHT and PHMT Tandem Transfer Switches in same ratings. 


SOUTHERN STATES 
EQUIPMENT CORP. 
TYPE PHM @ HAMPTON, GEORGIA 





IN CANADA: Dominion Cutout Co., Ltd., Toronto 








ELLIOTT Type “N” 











Motor Leads are 
Insulated and 
Protected 


; > 


Natvar tubing installed on coil leads and 
connectors of a larger a-c motor. 


VINYL COATED FIBERGLAS TUBING 


The Crocker-Wheeler plant of Elliott 


Company builds a wide variety of elec- 
trical motors in sizes up to 200 hp. 


Natvar vinyl coated tubing is widely 
plied to these a-c field coil leads, gives Te ‘| , . 
ample electrical protection and flexes easily. ; J A Ed used on ( rocker-Wheeler a-c induc- 


tion motors in both large and small 


ratings, 


Factors which make Natvar tubing especially suitable for the protec- 
Natvar Products tion of motor coil leads and connectors are its uniformly high dielectric 


Varnished cambric—cloth and tape value, mechanical strength, resilience, and resistance to cold flow. It is 
be seunrgaryorn ssc yp eens used in both Class A and Class B insulated machines. 
Varnished silk and special rayon 

Varnished—Silicone coated Fiberglas 
Varnished papars—rope and kraft If you need insulating materials with good physical and electrical prop- 
Slot cell combinations, Aboglas ® 
Isogias® sheet, tape, tubing and 
sleeving your distributor or with us direct. 
Vinyl coated—varnished—lacquered 


tubing and sleeving 
SSS =” mV ATYAR corronarion Im 
Extruded identification markers 


FORMERLY THE NATIONAL VARBNISHED PRODUCTS CORPORATION 


TELEPHONE CABLE ADORESS 
Ask for Catalog No. 23 FULTON 8-6800 NATVAR: RAHWAY, N. J. 


203 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 


erties and exceptional uniformity, it will pay you to get in touch with 
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IN CANADA: Dominion Cutout Co., Ltd., Toronto 
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Burroughs Relocation. Burroughs Corpo 
ration, prime contractor for electronic 
data processing and transmitting equip 
ment for the sace system of continental 
air defense, and for guidance computers 
used in the U.S. Air Force's interconti 
nental ballistics missile program, has re 
located and expanded its Los Angeles, 
Calif., and Dayton, Ohio, defense district 
offices. The Dayton office, formerly lo 
cated at 392 W. First St., has moved to 
larger quarters at Suite 202, 3898 Linden 
Ave., while the Los Angeles office, for 
merly located at 1647 Wilshire Blvd., has 
been relocated in larger quarters at 17071 
Ventura, Encino, Calil 


Viewer for Long Prints. A_ convenient 
space-saving long-print holder called 
ROLL-O-PRINT for viewing blueprints, draw 
ings, photos, maps, etc., up to 40 feet o1 
more in length in an area of approxi 
mately 40 inches by 48 inches on wall, 
table, desk, or station wagon tailgate, ts 
now available tor manufacturers, engi 
neers, builders, surveyors, planners, fore 
men, estimators, blueprint checkers, as 
semblers, draftsmen, shipbuilders, and 
aircraft workers, For literature and com 
plete details, including free 15-day trial 
offer plan, write to Aqua Sportsman, 
Inc., Dept. 130, 2518 Leslie Ave., Cincin 
nati 12, Ohio 


Continuous Belt Conveyor Oven, A unique 
type of oven, much in demand for auto 
mation has been developed by the 
Grieve-Hendry Co., Inc., recently. A con 
There is a distinct advantage in “divided veyor belt carries the product through 
responsibility” when this “responsibility” the heated zone and can be arranged for 
°_ fe ° . . both automatic loading and unloading 

represents specialists in their own field of facilities. ‘These ovens are used for dry 
endeavor. ing and baking processes, dehydrating 
and baking on finishes. The oven is 
equipped with counter-balanced doors at 
=ee i sale ee. each end, adjustable for opening desired 

At Flint, four distinct divisions, These ovens sa be made ~~ redler by 


gas, electric, or steam. Dimensions and 


FABRICATED PLATE other specifications ‘can be changed to 


suit requirements information may 
be had by writing the manufacturer, 
TOWER and SUBSTATION Grieve-Hendry Co., Inc., 1401 W. Carroll 

Ave., Chicago 7, Ill 

STRUCTURAL and REINFORCING 

IBM. An automatic assembly machine 
STEEL WAREHOUSE which takes orders from itself has been 
. announced by International Business Ma 
are inter-related and singly managed. chines Corporation, 590 Madison § Ave., 
New York 22, N.Y. The device is used to 
fasten resistors, capacitors, diodes, etc., 
Some clients take advantage of all four, others one or more. SODOTRALICRDY,, CRED GUNES CHEE ponete 
before they are inserted into computers 


and other electronic equipment. The new 
machine goes a big step further. When 


Flint invites you to investigate the possibility 
of using these facilities to your advantage. of a panel is in order, gone is the old 


manual resetting job. Instead, the ma 


a change in the layout and components 


for over 40 years chine gets instructions from IBM cards 
y and then automatically resets itself for 


FLINT STEEL CORPORATION ait te duaanten. Commie Ae 
sembly System 


TU LSA i i MEMPH is (Continued on page 32A) 
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WRAPPING - 

ae 
WITH 

AMP-SPIRAP 


The development and production of the finest quality solderless terminals for your 
electrical circuitry requirements is AMP's primary objective. We also constantly 

search for allied products and application techniques that will speed, simplify, 
and obsolete present time-consuming sub-assembly operations. AMP-SPIRAP and 

its application technique stems from such constant searching activity. 


AMP-SPIRAP is a unique, spirally-cut plastic wrapping that. . . 

® eliminates tedious cable lacing, insulation damage, and pulling of wires 
through spaghetti tubing 

® is quickly applied to wire bundles of any size up to 32 inches diameter 
® permits individual wires to be entered or led out at any point 


® is quickly unwound to allow wires to be added, removed, or relocated— 
thereby eliminating the necessity for cutting into the cable bundle after assembly 


® holds wires together tightly, but permits flexibility for forming cable 


® provides mechanical protection over entire length of cable 


When required for your maintenance and repair needs, 


° 
AMP-SPIRAP is available in the U.S.A. through American api 
Pamcor Inc. aumamcan i rasncon wc 


Additional information about AMP-SPIRAP and its application versatility 
is available on request. SEND FOR YOUR FREE SAMPLE TODAY. 


AMP INCORPORATED 


GENERAL OFFICES: 


4132 Eisenhower Boulevard, Harrisburg, Pa. 
Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Ltd., Toronto, Canada 
Aircraft-Marine Products (Great Britain) Ltd., London, England + Societe AMP de France, 
Le Pre St. Gervais, Seine, France * AMP—Holland N.V. 's-Hertogenbosch, Holland 
Distributor in Japan: Oriental Terminal Products Co., Ltd., Tokyo, Japan 


AMP-SPIRAP 


y er O57 
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Easy installation... dependable connections! 


USE 


KEARNEY 
- SQUEEZONS* 


a, 
ore, Bee 
a AM 0 
OM, 
eee 


You connect for keeps with Squeezons! 
Types for every open-wire distribution 
system connection .. . for all combinations 


of copper and aluminum conductors. 


*Exclusive built-in spacers separate con- 
ductors, eliminate strand-cutting and con- 


tact surface corrosion. 


Individual form-fitting grooves assure dis- 
tortionless seating of conductors. 


Wrap-around groove jaws provide full- 
circumference contact with each conductor. 


You’re sure of tight, neat connections 
with Serv-Ens . . . the outstanding com- 


pression sleeve splicing development for 


service entrances! 


Integral, solid metal barrier between con- 


ductors provides individual connector 


sockets. When the wire is inserted into 


the Squeezon, the force against the 


barrier causes the Kearnalex in the sleeve 
bore to flow backwards and completely 


surround the conductor. 


Sizes available for all conductor com- 
binations. Plastic end caps are color-coded 
for quick size identification. 


Speed work with KEARNEY Tools and Compression Fittings 


oe 


JAMES R. KEARNEY CORPORATION General Offices: 4224-42 Clayton Ave. + St. Louis 10, Mo. 
—_ meee. —_" - . , 
1 


. 
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SQUARE D 


Vertical Action 
| SIZE 5 STARTER 


Be 
(maller | REQUIRES ONLY 


270 SQUARE INCHES OF SPACE 


DESIGN LEADERSHIP FEATURES IN SQUARE D’s 
COMPLETE LINE OF VERTICAL ACTION STARTERS—SIZE O through 5 


What’s most important in a motor starter? 


Performance and long life come first, naturally— 
and Square D’s straight line guided motion and heavy- 
duty silver alloy contacts assure both. But that’s only 
the beginning— 

Fast wiring is important, too. Square D gives you a lot 
of wiring space and time-saving solderless terminals. 


Easy maintenance rates high. The coils, contacts 
and overload relays on all Square D starters can be 
changed in a jiffy... without disturbing external con- 
nections. A screwdriver is all you need. And— 
“Off-the-Shelf” Parts Kits make normal! mainte- 
nance and ‘‘on-the-job’’ modifications easier than 
ever. Packaged parts include interlocks, contacts, 
coils, overload relays, pushbuttons and selector 
switches. They're easy to buy, easy to identify and 
faster to install. 

For the complete story, write for Bulletin 8536 
Square D Company, 4041 N. Richards St., Milwaukee, 12, Wis. 


EC&M neavy inpustry ELECTRICAL EQUIPMENT, ..NOW A PART OF THE SQUARE D LINE 


SQUARE [) COMPANY 
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Dynagap element and magnetic arc-control coils — heart 
of new Thorex arresters, and used interchangeably in all 
classes. For the first time, this brings many factors of 
station grade protection to the distribution field, and 
amounts to a radical up-grading of distribution perform- 
ance, In this gap element, having only slightly more than 
three cubic inches volume, the 60-cycle power follow arc 
is stretched 33 inches—more than five times the arc length 
per kv ever previously attained. The resulting high arc 
resistance imparts valve action to the gap element and 
relieves valve blocks of a major share of arc-extinction. 
With this restriction removed, highly advantageous im- 
provements in valve block functions have been made. 
This is a basic departure from traditional lightning ar- 
rester practice, and constitutes a fresh approach geared 
to modern system requirements, 


Interchangeable protective 





For more information circle 26 on reader service card. 


no price premium... 







The new Thorex Dynagap lightning arrester protec- 
tive element is so compact it will fit distribution 
models, and still permit making the smallest size 
arrester of its type — at the same time, so rugged and 
efficient that it brings a new high order of durability 
and protection to the heaviest duty station class 


equipment — the identical Dynagap! 


In the distribution field, Thorex Dynagap light- 
ning arresters are equally effective on lightly-loaded 
lines — on long, “stringy” circuits — with under-sized 
conductor — or, conversely, right next to a generat- 
ing station or other large source of central power, 
Subsequent changes in line load or capacity do not 
affect it. The arrester cannot be overtaxed by any 
predictable distribution requirements yet, with this 
ruggedness, it is a precision device. In every spot on 
a distribution system, the new Thorex Dynagap ar- 
rester adds both sensitivity and durability to the fin- 
est quality of basic protection. Price is comparable 
to other equipment. 

Only in Dynagap design is there interchangeability 
of vital protective elements between all classes of 
arresters. Therefore, only in the Dynagap, do you get 
many basic elements of station protection on your 


distribution system. 


OHIO BRASS COMPANY * MANSFIELD, OHIO 
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elements between station and distribution classes... 
typify unique new Thorex Dynagap 


GASKET COMPRESSION 
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ARC-CONTROL 
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DYNAGAP ELEMENT 


EXPLOSIVE RIVET 
ACTUATES GROUND 
LEAD ISOLATOR 


INSULATING MEMBERS 
CAUSE SMALL ARCS T0 
OCCUR AT THESE POINTS 


POINTS OF FRACTURE 
IN FREEING GROUND 
LEAD 
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Take a look at THE SMALLEST, LOWEST COST 
100-amp BREAKER for 480-volt applications 


This new Westinghouse EH Breaker represents a major 
breakthrough in molded case circuit breaker design. The 
3-pole unit shown is 40% smaller than the industry- 
standard Type F Breaker (only 44%” wide, 642” high and 
3-31/32” deep). Rated at 100 amps, 480 volts AC, the 
new EH breaker will handle an estimated 95% of all 
100-amp industrial breaker applications. 

For fluorescent lighting circuits, the new Westinghouse 
EH design provides the first single pole breaker for 277 


volt AC in ratings higher than 20 amperes. 

In addition, a variety of accessories are available for the 
new breaker, including: shunt trip; alarm switch; vari-depth 
handle; rear connecting studs; and plug-in mounting blocks 
for switchboards. 

For complete information on prices and application, con- 
tact your nearby Westinghouse Sales Office, or write: 
Westinghouse Electric Corp., Standard Control Division, 
Beaver, Pennsylvania. J-30282 


ACTUAL S8iZE. Full line of new, smaller Westinghouse EH Breakers includes: 
100 amp, 480 volt AC, 2 & 3 pole—100 amp, 250 volt DC, 2 & 3 pole—100 


amp, 277 voit AC, 1 pole. 


you can Be SURE...1F irs Westi nghouse swe 
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A single small green thread distinguishes silicone-glass magnet 


wires from ordinary varnish-treated wires. This simple innovation 


—which was introduced by Rome Cable—saves you time and 


money by making identification easier and positive 


Insulated by a tough silicone-glass covering... 


Rome’s green thread magnet wire” permits 
easier-wound coils for Class H equipment 


You can prove to yourself that Rome 


Cable’s silicone-glass magnet wire is 
best by comparing its properties with 
those of any other. It will pass any 
reasonable test you can give it. This 
premium quality magnet wire features: 
High heat resistance —idea! for Class 


H equipment (180° C. hottest spot). 


Outstanding abrasion resistance —this 
wire is made to order for the tight ten 
sion blocks and severe handling in- 
volved in coil winding. 

High tensile strength—this tough in 
sulation won't crack under the tension 
of coil winding. 

Perfectly bonded—this skip-free cover- 
ing is tightly 

severe bending. 


bonded to withstand 

In addition to the toughness and 
heat resistance of its insulation, this 
magnet wire features a copper con 
ductor with consistently accurate di 
mensions, a surface free of burrs and 
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defects, and the correct copper soft 
all the result of 
step-by-step quality control. 


ness Rome Cable's 
And—since proper spooling of fin- 
ished wire is of real importance—Rome 
Cable accurately winds each layer. 
Spools are then carefully packed to pre- 
vent any damage during shipment. 
Many magnet wire users are now 
specifying Rome's green thread wire 
for Class H use because they know that 
this silicone-glass magnet wire is more 
dependable and easier to use than any 
other. Why don't you do the same? 
Contact your nearest Rome Cable 
representative for more information 
or write to Department 203, Rome 
Cable Corporation, Rome, New York. 


ROME 


Car ee FS 


R A T 


High tensile strength of insulation is a 


must when winding transformer coils 
Rome's silicone-glass magnet wire readily 


meets this requirement. 


CABLE 


oe. * 
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HALT --Who Goes There? 


This lonely DEW Line outpost may someday mean the difference 
between life and death for millions of Americans. It is a 

sentinel of freedom, probing the sky with unblinking eyes, 
ready to give instant alert to our Air Defense Command. 


One of history's most notable defense undertakings, the DEW 
Line stretches 3000 miles across the frozen north. Each 

radar site is linked with others in the chain through Lenkurt 
single-sideband carrier equipment which ‘'channelizes'’ many 
types of information for radio transmission. Lenkurt carrier, 
with such features as carrier frequency transfer and 

advanced miniaturization techniques, provides a maximum of 
system flexibility at a minimum unit cost per channel. 


Lenkurt is a specialist in communications systems for public 
and private use, for commercial and government installations. 
The company's unique experience and facilities give it a 
decisive advantage in solving many types of communications 
problems, including yours. 


ELECTRIC 
San Carlos, Calif. * Mexico, D.F. * Vancouver, B.C. 


Lenkurt product ore distributed to public utilities by SUCCES 
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Industrial Notes 


(Continued trom page 4A) 


2,000-Watt Converter. What is to be the 
largest d-c to a-c converter made by Car 
ter Motor Company is now in process of 
development Advance information § can 
be had by addressing Ray Simon, Chiet 
Engineer, Carter Motor Co., 2711A W 
George St., Chicago 18, Ill. Over-all size 
is 11] inches by 19 inches by 12 inches 
high. Input voltage models will be avail 
able for 32, 48, 64, 115, and 230 volts d-« 
with a-« outputs of 115 volt or 230 volt, 50 
or 60 cycle, single or 3-phase. Output ca 
pacities of 1,500 watt or 1,250 watt also 
will be offered, in addition to the 2,000 
watt model. Most significant engineering 
feature is the use of 4-pole design to re 
duce armature operating speed to 1,800 
rpm with consequent longer life and quiet 


operation 


Company Name Change. [he Narda Cor 
poration 160 Herricks Rd., Mineola 
N. Y., has changed its name to The Narda 
Microwave Corporation. The new name 
was chosen to reflect better Narda’s greatly 
increased activities in the microwave and 
uhf test equipment field, such as the re 
cent acquisition of Kama Instrument Cor 
poration ind a reneral expansion of the 
company’s research and production facili 


tics, 


Reactor for Denmark. [he first atomic 
energy reactor for Denmark has begun 
operating near Copenhagen, Atomics In 
ternational, a Division of North Ame 
ican Aviation, Inc., P, O. Box 309, Canoga 
Park, Calif., is the designer and builder 
of the research reactor for the Danish 
Atomic Energy Commisson. The reactor 
located at the new Danish AEC nuclear 
research center about 20 miles west of 
Copenhagen, will be used for nuclear en 
gineering and training, radioisotope pro 
duction, and for research in the fields of 
physics, medicine, chemistry and = agri 


culture 


Interference Measurement Service. En 
largement of its North Adams, Mass., ra 
dio interference measurement facilities 
has been completed by the Sprague Elec 
tric Company, which now offers a custom 
interference measurement service on all 
types of electric machinery such as dyna 
motors, actuator motors, vibrator powel 
supplies, etc., as well as on electronic 
equipment. This is the third such labo 
ratory set up by Sprague; the other two 
have, for the past few years, been in op 
eration in Los Angeles, Calif., and Day 
ton, Ohio. In addition, an expanded in 
terference filter sample shop and _ pilot 
plant have been inaugurated to expedite 
service to customers with interference 
problems. This service has proved helpful 
to missile, electronic equipment, and port 
able tool manufacturers, both on the East 
and West coasts, Interference engineering 
services also are available to customers 
for consultation and work at their own 
facilities in those cases where it is im 
practical to bring the equipment to one 


of these three laboratories 
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2000 watts? Put your finger on CONTROL 


No need to put up with extra costs for special design of 
saturable reactors, No reason for waiting for special units 
to be designed to meet your individual requirements 
Contro. offers two complete lines of power reactors 
You pick them from our catalog. We take sub-assemblies 
from our shelves, add control windings to your specifica 
tions, and deliver complete units—fast, 

CONTROL reactors are ready in eleven sizes in both 120 
and 240 volt ranges. Our unique catalog R-10 gives you 
complete physical and operating characteristics. It tells 
you, for instance, that six ampere-turns control nearly 
2,000 watts in the largest size, and that only two ampere 
turns are needed for the 50-watt smallest size, illustrating 


the extremely high gain of these units 


Want to know about cut-olf ratios; ConrRo. reactors 
run at least 40 to |. Want to know about construction? 
Cutaway shows you the tough, rugged design that insures 
“forever” operation with no servicing or maintenance, 


if operation is normal 


Yes, there’s a real improvement here for harassed 
engineering departments. Standardization means reli 
ability and quality at a competitive price. Write for Cata 
log R-10 today and read all about it. CONTROL, Dept 
LEN43, Butler, Pennsylvania 


Reliability begins with COCOI I'L... 


wines 


A DIVISION OF MAGNETICS, INC 
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FOR VOLTAGES UP TO 600... 


There’s a Safe and Dependable 
BUSS Fuse or FUSETRON Fuse 


to fit the needs of every user 


If you want Plug Fuses... 


Use BUSS Clear Window Plug Fuses 


Their one-piece body and 
“safety”’ design guarantees pro- 
tection 


They are most convenient to 
use too, because real big windows 
and white backgrounds permits 
entire fuse strip to be seen. Even 
in poor light a blown BUSS fuse 
is easy to find. 


if you want to reduce blowing of Plug 
Fuses... 
Use FUSETRON 


dual-element Plug Fuses 


FUSETRON Plug fuses pro 
tect like ordinary fuses against 
short-circuits and overloads s 
but unlike ordinary fuses they vif 
won't blow on motor starting % 


currents or other harmless over- 


loads 

‘They are the type of fuses rec- 
ommended in the 1953 National 
Electrical Code. 


FUSES! 


A fuse has just one vital part — a thin narrow stri 
of fuse metal. When the t of a short-circuit 
applied, the fuse link must melt and open the circuit. 


The high speed operation of the fuse reduces to a 
minimum the danger of short-circuit damage to wiring 
and equipment. 


Fuses offer dependable protection over the years. 


If you want to make safe protection REMAIN 
SAFE as well as REDUCE blowing fuses ... 


Use BUSS Fustats (have Type S base) 


FUSTATS like Fusetron Fuses 
have a dual-element and therefore, 
stop needless blowing — and they 
do more. 


They have a type S base that pre- 
vents anyone from replacing them 
with a penny or substitute or using 
a size too large to protect. 


FUSTATS fit standard plug fuse 
holders by means of an inexpensive 
adapter that locks in place and needs 
never to be replaced. 


To protect motors and apparatus of 
voltages up to 125 against burnout... 


Use O to 14 amperes BUSS Fustats 


A FUSTAT of the proper size in- 
stalled to handle only the motor cur- 
rent will reduce to a minimum the 
chance of a motor burnout from an 
excessive over-current. In like manner 
it will protect solenoids, coils and 
transformers against burnout 


FUSTATS have the same degree of 
Underwriters’ approval for both 
motor-running and short-circuit pro- 
tection as the most expensive devices 
made. They give all the protection it is possible to 
obtain with any device on the market. 


«+ « THE SAFEST AND MOST DEPENDABLE 
PROTECTION YET DEVISED! 


The fuse link is sealed in. Dust can’t get at it. 
Corrosion or oxidation can’t increase its capacity or 
lengthen its blowing time. 


There are no hinges, pivots or contacts to stick or 
get out of order. 


Millions of fuses have been in operation 30 years 
or more, because there has been no trouble on the 


Play Safe! Iustal CGUSS Fuses or 
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if you want fuses that — abolish all © if you want Renewable Fuses... 


needless blows, stop overheating in panels © Use BUSS Super-Lag Renewable Fuses 
and switches, protect motors against The big edvanings of these 


burnouts... fuses over all other renewable 
a cial . fuses comes from the prevention 
Use FUSETRON dual-element Fuses of useless interruptions of service 


caused by needless blows. 


With rare exceptions, The reason for this perform- 
ordinary fuses or circuit ‘ ance is found in the de- 
breakers do not protect \ sign of the fuse-case 
except against short- : which assures good con- 

: A a7 TTT tact on the fuse link, even 
circuit but FUSETRON if the fuse is renewed by 
fuses provide TEN — ss . an inexperienced person 
POINT protection. 4 BA 2 and by the time-lag 

P built into the link that 

prevents the fuse from 

opening on motor start 

2. Protect against needless blows caused by harmless ing currents or other 
overloads. harmless overloads 


1. Protect against short-circuits. 


Protect against needless blows caused by exces- 

sive heating lesser resistance results in much 

cooler operation. if you want SAFE protection on 
. Provide thermal protection for panels and loads above 600 and up to 

switches against damage from heating due to poor i 


contact. a 5000 amps... 
Protect motors against burnout from overloading. é S Use BUSS Hi-Cap Fuses 


3. Protect motors against burnout due to single 


phasing On voltages up to 600, high speed op- 


a . ’ eration on heavy shorts limits current to 
. Give DOUBLE burnout protection to large safe values..This minimizes damage to 
motors without extra cost. equipment and cuts down dangerous 
Make protection of small motors simple and in- stresses on transformers. 
expensive. “sig se ee Bani ian cee eet 3 CHA 
» . ; y “ ¢ > 
. Protect against waste of space and money h J R : 
permit use of proper size switches and panels. fj For Short-Circuit Protection or 


. Protect coils, transformers and solenoids against when fast opening is desired... 
burnout. -“ — iy . 
‘] 
FUSETRON duel-element FUSES save you time Use BUSS Limitron Fuses 


and money because they are made to PROTECT be The extremely fast opening charac- 

not to blow. z 7 teristics of these fuses prevent heavy 
short-circuit currents from building up 
under fault conditions. 


is ip ie: i pide y RODE IEE. 
For protection of TV, Radio, Instruments, 
Radar, Avionics and Electronic Equipment... 


Use BUSS One-Time Fuses Use BUSS and FUSETRON Small 


If you want Non-Renewable Fuses. . 


They save you time and Dimension Fuses 
trouble because they get the 
same engineering care in i able. Madein Dual-element 
manufacture as do all prod- Z (slow-blowing), Renewable 
ucts carrying the BUSS % , and One-Time types in 
Trademark. ‘ is sizes from 1/500 ampere 

up. 


A complete line is avail 


Every BUSS One-Time 


: And there is a companion 
fuse can be depended upon 


line of BUSS Fuse Clips, 
; Fuse Blocks and Fuse 
all service conditions. Holders to take them 


to operate as intended under 


circuits they are protecting and therefore no occasion 
to open. 

Yet, after years of te you can be sure the 
fuse will give the same safe, ——e protection 


if called upon to open as it would have on the day it FOR MORE INFORMA- 
was installed. TION ON BUSS AND FUSE- 


TRON FUGES WRITE TO 
NO ay mine ong ast BUSSMANN MFG. DIVISION 
When Fusetron fuses do blow, there is no recali- MCGRAW-EDISON CO. 
bration age As F mg mgd as the, a in the circuit ST. LOUIS 7, MO. TRUSTWORTHY NAMES IN 
ase lip in a new that has been ELECTRICAL PROTECTION 
CALIBRATE D AT THE FACTORY BY ENGI. 
NEERS — a fuse that is as safe and dependable ar 
the one that blew. 


Fusctron Fuses Mou! we ria 
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Custom 


Conversion of 


Teflon - Kel-F 
To Your Order! 


Experimentation @ 
Design s 
Fabrication e 
To Your Specifications! 
Any Shape 
Any Size 
Any Quantity 


Fluorulon Laboratories at 
Caldwell, N. J. was created 
for the specific purpose of 
producing customized prod- 
ucts of Teflon® and Kel-F* 
plus all standard forms . 
Extruded Molded 
Filled Coatings 


Color and Glass Impregnation 


FLUOKULON 
A cb bialPriad 


Box 305 Caldwell, N. J. 
Phone: CAldwell 6-8228 


'Kel-F is, the registered trade name of the 
M. W. Kellogg Compony 

"Teflon is the registered trade name of 
E. |. du Pont de Nemours & Co 
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NEW PRODUCTS 


Tap Extension. Tapping a remote blind 
hole on a gear train housing for a radai 
assembly is accomplished with ease and 
accuracy by means of a tap extension 
(tilizing problem-solving tools, such as 
the tap extension, considerably reduces 
the amount of time and labor needed for 
jobs where hard-to-get-at tapping spots 
can slow down production and increase 
production costs. Manufactured by Ritmay 
Corporation, the extensions are available 
in standard lengths of 9 inches or, tor spe 


cial applications, the manufacturer will 


furnish them, on order, in extra lengths 
up to 36 inches, and with special shanks 
adaptable to individual tapping equip 
ment. A tap extension set, containing 9 dif 
ferent sizes of extensions to accommodate 
15 different sizes of standard taps is also 
available. For further information and lit 
erature on the tap extensions and other 
problem-solving tools, write Ritmar Cor 
poration, 183 New York Ave 
lL. b., N. ¥. Cirele 200 on the card 


Huntington, 


Transistorized Microphone. \ hand 
held microphone for mobile communica 
tions equipment which features a built 
in transistor amplifier ha been mtro 
duced by Shure Brothers, tin 
\ve Evanston il 


and electronic components, 


222 Hartrey 
manufacturer of 
microphones 
Named the 
Model 5057 is a controlled magnetic 


I ransistorized Ranger,” 
microphone designed as a replacement 
improvement for older carbon units. It 
wa stated that mayor wivantages are 
greates peech intelligibility and longer 


life. Circle 201 on the card 


SlaveScope 1 hve SlaveScope may be used 
with any standard low-frequency oscillo 
SCOpe for ipplications such as group view 
ing, production line testing, or computer 
deflection 


read-outs Signals trom the 


plates of the driving oscilloscope are ted 
throug! i cathode-tollower adapter to 
the SlaveScope I hve oscilloscope pattern 
is wccurately reproduced on the large 
Ihe SlaveScope 


is supplied with 1 l0-foot connecting 


screen of the SlaveScope 


cable, but may be used for remote view 
ing up to 100 teet trom the driving oscil 


loscope For turther mtormation contact 


Technical Sales Department, Allen B. Du 
Mont Laboratories, Inc., Clifton, N. J] 
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Magnetic Tape Recorder/Reproducer. A 
l4-channel magnetic tape recorder-repro 
ducer system, designed to handle analog 
pulse duration modulation (PDM), and 
KM signals, has been announced by Con 
solidated Electrodynamics 
300 No. Sierra Madre Villa, Pasadena 
Calif. The system is extremely versatile 


Corporation 


and is expected to find wide use in wind 
tunnel, engine test stand, and other re 
search studies where high-speed acquisition 
of large amounts of precise data is re 
quired, The unit receives information di 
rectly from sources such as RDB telemetes 
receivers and PDM equipment, It will also 
accept signals from self-generating trans 
ducers, strain gauges, bridge-type trans 
ducers, ete when transmitted through 
amplification equipment Frequency range 
is from 0 cycles to 100 ke at input levels 
from 0.25 volts rms to 25 volts rms, For 
additional information contact the com 


pany Circle 203 on the card 


Glide-Action Lighting Unit. A_ lighting 
unit that glides and rotates readily into 
any one ol a thousand different working 
positions is the recent development of 
\mplex 


Corporation \ppropriately 


named the Lrombolite the new unit 
features, in addition to its unique light 


positioning methods, a combination of 


incandescent—fluorescent lighting said to 
provide highly improved vision-aid il 
lumination over working areas. For fur 
ther information, contact Douglas Hill 
Manage 
Amplex Water St 
Brooklyn |, N.Y. Circle 204 on the card 


Advertising Sales Promotion 


Corporation 11 


Current-Regulated Power Supply. The« 
development and production of a current 
regulated power supply has been an 
nounced, This supply will maintain the 
output current at a set value regardless 
ot a change in the resistance of the load 
The current regulated supply is especially 
useful for exciting focus coils and electro 
magnets or any application where it is de 


(Continued on page 40 1) 
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Simplex Wire & Cable Company’s new 1,400,000 volt im- 
pulse generator the first of its kind to be installed in 
North America represents just one aspect of research at 
Simplex. Simplex scientists and engineers originated the 
process of vulcanizing portable rubber cords and cables in a 
lead mold. Simplex developed the first heavy-duty portable 
electrical cable —- Simplex TIREX. The first truly moisture- 
resistant rubber insulation was the outcome of a commer- 
cially acceptable method of deproteinization developed by 
Simplex. Simplex designed the first interlocked armored 
cable for underground service Simplex CONDEX. And 
now — Simplex C-L-X the portable, corrugated metallic 
duct WITH SEALED-IN CABLE. SIMPLEX WIRE & 
CABLE CO., Cambridge, Massachusetts and Newington, 
New Hampshire. 


Highest quality cables for: Mining + Power & Lighting + Construction + Transportation » Communications + Signalling 
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* Form GOO - General Power Circuits 


Amp-trap® — Form 600. Provides back-up protection for circuit breakers, motor starters and 
distribution equipment. Prevents thermal and mechanical damage from short circuits with 
high available current. Runs “cool.” (Ask for Bulletin No. 514-7) 


Form 1000 - D.C. Circuits up to 7750/1000 Volts 


Available in Ampere Ratings of 60, 100, 200, 400, 800 and 5000. Interrupts up to 
85,000 Amperes at 1000 Volts. (Ask for special information) 


Form 208 - Networks, Entrance Switches, etc. 


Amp-trap® — Form 208 — For 120/208 Volt A.C. Circuits, Interrupts up to 560,000 Amps. 
Anticipates and prevents build-ups of heavy fault currents and gives arcing fault protection, 
Runs “cool” because it has very low watt loss. (Ask for Bulletin No. 514-8) 


Generali Electronic Applications: 
ruscrtor: Viodes, Transistors, etc 


Amp-trap® — Form 101 — For 65/130/250 Volt circuits in rectifier, electronic and power 

applications. Built in many ratings such as |, 2, 4,5, 7, 8, 10, 12, 15, 20, 30, 100, 150, 

250, 300, 350, 400, 600, 800, 1000, 1200, 1500, 2000, 2500, 3000, 3500, 4500, 5000, 6000, 

8000 and 10,000 Amps, Interrupting tests in the highest power ranges show that Form 101 

becomes current limiting at about 4 times its normal current rating. This has never been 

achieved by any other protective device. (Ask for latest bulletin.) 
Higher Voltag« 


1 ty 


Amp-trap® — Form 480 — For A.C. circuits up to 600 Volts — D.C. circuits up to 250 Volts. 
Made the 480/277 (now 460/265) Volt high power network systems possible. Interrupting 
tests up to 500,000 Amps. prove that this is the only Current Limiter that meets this system’s 
requirements for both interrupting and arcing fault protection. Runs “cool.” 


(Ask for Bulletin No, 514-9) 


When you want to anticipate and prevent destruction from current or arcing faults in all 
general power or electronic circuits, call on us here at Chase-Shawmut. We'll help select the 
right Amp-trap for your particular application, There is one for every purpose. 





®Amp-trap is a registered trade name of The Chase-Shawmut Co. and refers to a current limiting device and herein is 
written Amp-trap. 

Amp-trap is covered by one or more of the following patents: 2,557,926; 2,592,399; 2,594,315; 2,599,646; 2,647,970; 2,653,203; 
2,658,974; 2,662,140; 2,665,348; 2,670,418; 2,681,398; 2,703,352; 2,713,098; 2,734,110; 2,734,111; 2,734,112; 2,740,187; 2,740,735; 
2,761,932; 2,770,757; 2,777,033; 2,781,434; 2,794,095; 2,794,096; 2,794,098; 2,794,099; 2,794,883. 
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CURRENT 
LIMITERS 


Cnot fuses) 


Availabie in Ratings 


from 4 Amp. to 10,000 Amps. 4 


FOR POSITIVE PROVEN PROTECTION ON ALL 


GENERAL POWER AND ELECTR 


}rTRONIC CIRCUITS 


B 
The ORIGINAL Current Limiter with ratings up to 5000 Amperes. 

= The ONLY complete line of Current Limiters. 

tx, The ONLY Current Limiter that has been proved both in the laboratory and on-the-job 
— again and again. 


The ONLY Current Limiter that can interrupt 200,000 Amperes symmetrical over the 
entire Ampere Range. 


The Amp-trap is a true Current Limiter because it stops dangerous short 


circuit currents before they become destructive. Fuses can not do this on 
high power circuits. 


°S- CHASE-SHAWMUT co. 


893 a a lteter alent iechatatetedh talateleteteteiatateteteted 
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New Products 
(Continued from page 36A) 


IMPROVE 
PRODUCT 


sirable to maintain a constant current. For 
further information contact Jobbins Elec 
tronics, 771 Hamilton Ave., Menlo Park, 
Calif. Circle 205 on the card. 


Packaging Makes the Difference. Pu. 
REDUCE REEL, a new concept in wire packaging 
has been introduced by the wire manu 
COMPONENT anh fees Wire ‘ Cable Company 
COST 


INCREASE 
PROFIT 


This packaging saves costly hours of wit 
ing time in new construction and on re 


WITH ELECTRICAL GRADE LAMICOR 


Class B performance at Class A cost 


Lamicor, fiber glass reinforced polyester resin 
laminates now makes available a superior 
insulating material at considerable savings. 
Compared to all phenolic grades, LAMICOR 
offers the following advantages for product 
improvement 


Lamicor meets NEMA GPO-1 standards 
300% Greater moisture resistance 
430% Greater impact strength 
24% Greater flexural strength 
350% Greater heat resistance 
2400% Greater arc resistance 


50% Cost Savings are not unusual 


A complete source of supply 
for Lamicor sheets, channels, 
angles and tabricated parts. 


Write today for free samples, technical 
information and a solution to your 
particular problem. 


STRICK PLASTICS 


PERKASIE PENNA 


Basic Material Producers of Plastics and Laminates 


Custom Vacuum Forming—Specialists on 
Extra Large Forms 


Product Engineering and Development in Plastics 
and Laminates 


Composite Structures and Honeycomb Panels 


Circle 35 on the card. 





wiring jobs; it saves wire too. Pull-Reel 
packages may be lined up for pulling sev 
eral wires at one time. For full informa 
tion and an illustrated brochure, write to 
Texas Wire & Cable Company, Plano 
lex. Circle 206 on the card. 


Tube for Airborne Use. A CHARACTRON 
(Stromberg-Carlson trademark) shaped 
beam tube has been developed which is 
small enough for aircraft use, and yet 
able to reproduce a conventional radar 
display map and then print labels on it 
The shaped beam tube accomplishes the 
dual function of a radar tube and a tube 
displaying characters by means of time 
sharing, the characters are printed on 
the phosphor screen at the rate of 20, 
000 a second and retained by the phosphor 
while the electronic device does its radat 
work in-between letters and numbers, The 
new model is much shorter than other 
models of the CHARACTRON shaped beam 
tube. Its compactness makes it feasible for 
use aboard aircratt. For turther informa 
tion write Stromberg-Carlson, Division of 
General Dynamics Corporation, Public Re 
lations Department, Rochester 3, N. Y. 
Circle 207 on the card, 


In-Line Display with Colored Digits. A 
model In-Line Display with digits of vary 
ing size and shape, as well as different 
colors has been announced. The introduc 
tion of colored digits improves the quality 
of presentation, provides easier reading, 
relieves eyestrain, and makes the In-Line 
Display better suited to environmental 
ambient room light. Digit colors available, 
at the user's choice, are red, green, yellow, 
blue, and purple. The style and shape of 
the digits on this latest In-Line Display 


(Continued on page 42A) 
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Here’s why 


NATIONAL 
Plastic Molded 





COPPER-CLAD 
Field Coils 


Insure Longer 


Service Life 


Snug fit on pole piece eliminates 
coil movement and provides max- 
imum heat transfer to the frame. 


Monolithic construction resists 
damage from mechanical stresses 
and insures maximum heat dissi- 
pation. 


Void-free insulation prevents pen- 
etration of oil, moisture and other 


deteriorating agents. 

The main illustration shows a plastic molded, 

copper-clad internet field — = a paren 

traction motor, The small photo shows a set o ¥ : : 

py coils assembled with main field out of Proven prepares ee 
¢ same construction in a traction motor frame, imparts hi temperature endur- 

For details on how National plastic molded, P g P 

copper-clad field coils can help reduce your ance, 

motor maintenance lems, just drop us a 

' line or call your nearby National field engineer. 


N. TIONAL }' LECTRIC (OIL (COMPANY o 
COLUMBUS 16, OHIO, U.S. A. 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION — 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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you ll have 


SPACE to SPARE 


on your panel 


. when you mount the newly designed Hevi-Duty 
Type SZO Control Circuit Transformer, Savings in 
panel space range up to 20 percent over units of 
equivalent rating. Better yet, you'll have extra inrush 
capacity (up to 150% more) due to Hevi-Duty’s 
interleaved windings and other new improved pro- 
portions of design. New Type SZO transformers 
range from .050 to 5 KVA. 


Write for Bulletin 300 for further details 


HEVI-DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEVIeBUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 








New Products 


(Continued from page 40A) 


may also be selected by the user. For more 
complete information about this In-Line 
Display, write direct to the manufacturers, 
Industrial Electronic Engineers, 3973 
Lankershim Blvd., North Hollywood, 
Calif. Circle 208 on the card. 


Toolmaker’s Projector. A toolmaker’s pro- 
jector, announced by Stocker & Yale, Inc., 
Green St., Marblehead, Mass., has been de- 
veloped to meet the increasing needs for 
economical engineering, production, or 
tool room measuring operations. The new 
instrument, featuring extreme versatility 
and extended capacity is portable and 
ruggedly built for accuracy and stability 
under shop conditions. Ideal uses for the 
new Toolmaker’s Projector include: cit 
cular form and single point tools; drill, 
tap, reamer inspections; screw machine 
parts; gap setting and other micro adjust 
ments, silicon and germanium wafer in- 
spection; gear tooth forms, thread forms, 
stamped, formed, machined parts, ete. 
Write to the company for further informa- 
tion. Circle 209 on the card, 


E-Form Preformed Epoxy Pellets, These 
pellets are ideal for the encapsulation of 
electronic components and are available 
from Epoxy Products, Inc. The E-Form 
pellet is a stable, dry blend of epoxy resin 
and hardener, combined by means of a 
special technique into the shape of an 
casily handled preform The size and 
shape of the pellet can be varied to serve 
as a metered charge. E-Form pellets elimi 
nate the mixing of liquid resin and hard 
ener with the resultant waste of labor and 
material; they are nontoxic, thus elimi 
nating dermatitis. E-Cases plus E-Form 
pellets make mass production and auto 
mation techniques feasible inasmuch as 
these combinations can be automatically 
fed, positioned, and assembled with the 
use of standard available machinery. EF 
Cases and E-Forms eliminate the use of 
Dixie cup and liquid metering machines. 
There is no need for a trained chemist to 
supervise this operation. For further in 
formation on the new Epoxy E-Forms, 
write to Epoxy Products, Inc., 137 Coit 
St., Irvington, N. J. Circle 210 on the card. 


Ratiometer. The addition of a new prod 
uct, the Unity Ratiometer is announced 
by Servonics, Inc., 834 No. Henry St., 
Alexandria, Va. Among its many outstand 
ing features the four most noteworthy 
include: fast accurate readout, continuous 
balance, automatic polarity indicator, and 
the fact that it is completely — self 
contained. There are two models of the 
Ratiometer, the UV-/00 and the RV-/ 
The UV-100 has an accuracy of 0.05% 
full scale with an input resistance of 10 
megohms. The unit is chopper stabilized 
The power requirements for this model 
are 115 volts +10%, 60 cps at 40 watts, 
with a reference voltage of +100 volts at 
2 mils. This model is adjustable to tune 
tion with reference as low as +1 volt. The 


(Continued on page 416A) 
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Generator brushes wearing rapidly? 
pnb. 


Call your | TIONAL brush man... 


TRADE ‘MARK 
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Here’s how he 
helped one steel mill increase brush life 400% 


Six-month brush life was the most this 
| castern steel mill could coax out of its 
* 4 1500 kw generator. The result, reports 
> “National” Carbon Brush Man, Floyd 
» Anderson, was frequent down time plus 


* 
aie 


a 


FLOYD ANDERSON SOc mighty expensive extras. 

Rapid wear, film stripping, threading and grooving 
resulted in frequent stoning and excessive maintenance 
cost. 

Floyd analyzed the generator’s work load and recom- 
mended “National” carbon brushes, grade N-4. Brush 


wear was reduced immediately. N-4 brushes are averag- 
ing two years’ service on this generator a 400% 
improvement. 

Floyd Anderson and his fellow “National” Carbon 
Brush Men have been solving industrial brush problems 
backed by 


make them the 


for years. Their experience and training 
“National” longterm brushdevelopment 
logical consultants on any industrial brush application. 

Call them today or write National Carbon Company, 
Division of Union Carbide ¢ ‘orporation, 30 East 42nd 
Street, New York 17, N. Y¥ 


UNION 


The terms “National”, ""N'’ and Shield Device, and “Union Carbide” are registered trade-marks of Union Cartide Corporation 


CARBIDE 
NATIONAL CARBON COMPANY; Division of Union Carbide Corporation« 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto. 
Circle 40 on the card. ® 
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New York State 


Electric & Gas Corporation 


erects OF More 
American bridge Towers 
on new 230 kv line 


Tus tall tower is one of 54 recently designed and fabricated 
for New York State Electric & Gas Corporation, Binghamton, 
N. Y., an American Bridge customer for 17 years. 

These towers which average 118’ in height comprise a 9-mile 
stretch of that company’s Gardenville-Perry 230 kv line. The tall- 
est tower is 128’; the longest span is 1,270’. 

Of the 600 tons of steel used in the 54 towers, about 180 tons, 
or 3'4 tons per tower, for all main legs and some of the main 
bracings, was fabricated of USS Man-Ten. The use of this high 
strength steel saved over ton per tower or about 30 tons in all 
... With appreciable savings in freight and erection costs, 


The Finest Towers at the Lowest Possible Price! 


Since 1911, American Bridge has maintained a modern plant which 
specializes in the fabrication of electric transmission towers, substa 
tions and similar structures. Our towers are designed for the specific 
conditions of loading expected on your line. Generally, all tower 
members are made alike on all four sides to facilitate erection. Even 
the bolts which we furnish are of the same diameter, and they are 
sorted, packed and marked so that no time is lost in looking for the 
right fastenings. Every member is stamped in the steel to coincide 
with easily read erection drawings. And, because our towers are gal 
vanized after fabrication by the hot-dip process, their protective coat 
ing lasts for years. 

For more information about our ability to save you money on your 


tower requirements, just contact the nearest office. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION * GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 


Contracting Offices in: AMBRIDGE + ATLANTA « 


* BIRMINGHAM + BOSTON + CHICAGO + CINCINNATI - CLEVELAND + DALLAS - DENVER + DETROIT - ELMIRA ~ GARY 


HOUSTON * LOS ANGELES * MEMPHIS » MINNEAPOLIS * NEW YORK * ORANGE, TEXAS + PHILADELPHIA * PITTSBURGH * PORTLAND, ORE. + ROANOKE + ST. LOUIS * SAN FRANCISCO ~ TRENTON 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN BRIDGE 
Uss) Transmission lowers 


ee See ee > © & BU 








va 


project is halfway home before you 


--- under 


this roof 





Your aircraft or missile project may take advan- 
tage of proved hardware designs already on our 
shelves, saving you months of time. Actuators, con- 
trol systems, any or all components for complete 
primary power systems ...we have more than 100 
advanced-state-of-the-art, proved designs which, 
with slight modification, may fit your project. 
Under one roof, Jack & Heintz designers, devel- 
opment engineers and production people quickly 
accelerate a project from design to top-speed out- 


put. Such close design-production coordination 
encourages design flexibility, shortens lead time, 
speeds delivery. 

This is why under our one roof we can produce 
the widest range of precise quality aircraft electric 
equipment available from any single source... why 
we may have proved designs already suited to 
your project. 

We invite your inquiry, Write Jack & Heintz, Inc., 


17622 Broadway, Cleveland 1, Ohio. 


eBIack &K Hi ES EN'EZ aircrRAFT SYSTEMS AND EQUIPMENT 
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Long-Life Brushes 


FOR FUEL PUMP MOTORS 


M..: the first truly long-life brushes for 


12-volt fuel pumps! 

Typical of Stackpole brushes designed 
for specific operating conditions, these new 
units combine excellent commutation with 
long life in gas fume-laden atmospheres 
or immersed in gasoline, which prohibit 
proper commutator filming by conven- 
tional brushes 

Stackpole’s chief stock in trade is its 
ability——-based on half a century’s experi- 
ence—to match brush grades to on-the-job 
operating conditions. 

The fact that more cars on the road 
today use Stackpole ignition system 
brushes than any other make offers addi- 
tional evidence along these lines. 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


Circle 42 on the card. 
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RV-1, with an accuracy of 0.1%, has a self- 
contained reference of 0.01 volt (10 milli 
volt) full scale. This model has an input 
resistance of 2 megohms, which is infinite 
it null. Its power requirements are 115 
volts +10%, 60 cps at 45 watts. Circle 2/1 
on the card 


Rubber-to-Metal Adhesive. An adhesive 
for bonding cured natural or synthetic 
rubber to metal provides a bond so strong 
that the rubber will tear before it can be 
peeled from the metal The new adhesive 
is designated as Ray-wonp R-86001, Cured 
in 24 hours at room temperature (77 F 
minimum Ray-wonn R86001 reaches 
maximum strength after seven days. lo 
reach maximum strength immediately, it 
may be cured in four hours at 120 to 140F 
which can be obtained trom steamheated 
ceiling heaters, or from hot air heaters o1 
infrared lamps in an enclosed space, De 
tailed information will be sent free upon 
request to the Adhesives Department, Ray 
bestos-Manhattan, Inc., 940 Rayman St., 
Bridgeport 2, Conn, Circle 212 on the card 


Infrared Telescope. Officially known as a 
Sniperscope M-2, this ingenious instru 
ment has numerous applications in re 
search and experimentation. It is also used 
for industrial plant security, MICrOsSCOpe 
studies under infrared and ultraviolet 
light, spectroscopy, infrared photography, 
and location of fires in smoke-screened 
fires. With this instrument you can see 
in the dark without being observed. Write 
Kdmund Scientific Co., 10L E. Gloucester 
I’) Barrington, N ] Circle 213 on the 


card 


Ultrathin Phosphor Bronze Strip. To meet 
the increased demands for a_ thinner, 
stronger, and absolutely uniform spring 
material for miniaturization applications, 
in the electronic, electrical, automation, 
and instrumentation industries the Amer 
ican Silver Company, 36-07 Prince St., 
Flushing 54, N.Y., is now precision-rolling 
phosphor bronze to thicknesses as low as 
0.0005 inch, with thickness tolerances as 
close as plus-or-minus 0.0001 inch. A rela 
tively inexpensive material, phosphor 
bronze exhibits high strength, long fa 
tigue life, good electric conductivity, and 
excellent resistance to corrosion, as well 
as excellent spring characteristics. Circle 
214 on the card 


Meter Overhaul with Ultrasonics. Ultra 
sonic cleaning has made it possible to 
salvage many types of meters and similar 
devices, even those which formerly had 
to be scrapped. The Sonogen (registered 
trademark) ultrasonic generator used for 
this application is a model AP-25-B, to 
gether with a type 7-52 tank—transduces 
combination, both built by Branson Ultra 
sonic Corporation, 40 Brown House Rd., 
Stamford, Conn. The generator converts 


(Continued on page 48A) 
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60-CYCLE CURRENT ratings of six round copper tubes in terms of weight per foot. 





How to carry more amperes per pound of copper 


THIN-WALL TUBES with low wall-thickness-to-diameter ratio offer 
decided electrical advantages—and opportunities for cutting bus 
costs- wherever mechanical requirements permit The charts 
above and at the left show the 60-cycle skin-effect phenomenon 
characteristic of six representative sizes of round coppel tube, 
1.5” to 4.0” O.D. The curves cover the entire range of wall 
thickness from solid round rods, at the right, to the thin-walled 
tubes in common use at the left. What is true of round tubes is 
also true of other tubular bus shapes 


INSTALLATION ECONOMIES. When round tubular bus conductors 
can be selected in thin-wall sizes from the standard pipe dimen 
sion schedules, it is possible to effect further economies by the 
use of stock sizes of supports connectors tap ‘ lamps and other 
necessary hardware available in great variety in dealers’ stocks 

More ¢ omplete information on tubular conductors is available 
in the Sixth Edition of The American Brass Company's Publica 
tion C-25. This 62-page booklet has a wealth of general informa- 
tion on the properties of copper conductors plus convenient 
data for the most commonly used sizes of all types of rigid bus 


conductors. 


TECHNICAL SERVICES. Anaconda spec ialists are available to he Ip 
you in the solution of technical problems involving the use of 
Anaconda Bus Conductors. For such service, or for a copy of 
Publication C-25, see your nearby Anaconda representative. Or 
write: The American Brass Company, Waterbury 20, Conn, 

0 a4 Lo “4 


THE INFLUENCE of wall thickness on the 60-cy« le cur- ® 


rent rating of six round copper tubes, 


COPPER CONDUCTORS 


Made by The American Brass Company 


THERE'S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 


NTILATEL 
WIRE & ROO FLAT BARS ( UB SQUARE TUBES vireve CHANNELS 
SQUARE TUBES 
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P & B PROGRESS / 
UNIQUE DESIGN IMPROVES WEIGHT 
SIZE, PERFORMANCE FACTORS 


NEW! 


MINIATURE TELEPHONE TYPE RELAY HAS 
SUPERIOR SHOCK/VIBRATION RESISTANCE 


Unusual for a telephone type relay, the MG Series has excellent stability 
under high shock and vibration conditions. Tests show this miniature, 
light weight (only 1.2 oz., open) relay withstands vibration of 10g 55 to 
500 cycles per second and will operate under shock to 30g according to 
Mil-R-5757C 

The superior performance of the MG is due in part to its unique single 
stack construction and to an exclusive hinge design which provides zero 
heel gap 

Open, dust covered or hermetically sealed, the MG is available with 
contact arrangements up to 4 Form C (4PDT). It is rated for ambient 
temperatures of —55°C to +85°C. A high-temperature version with a range 
of —65°C to +125°C will soon be available. Write or wire today for com- 
plete specifications and delivery information 


a) 


[Je] MG RELAY 


TERMINALS: 
Open Relay: Pierced Solder Lugs. 
Contacts: Two #18 AWG wires. Coil: Two #20 AWG wires. 
Hermetically Seated: 
Miniature plug-in header with 7, 9 or 14 pins. Multiple Solder 
header with hook and terminals for three #20 AWG wires 
IK, Polystyrene Oust Cover: Micro Ribbon plug-in type. 
Mating receptacie: Amphenol ¢57-20140 or similar 
waar pga aon ani INSULATION RESISTANCE: 100 megohms min. 
VIBRATION: .065" excursion 10-55 cps. 10g 55-550 
Cpt. upon request 
SHOCK: 30g according to Mi-R-5757C upon request. 
TEMPERATURE RANGE: — 55°C to + 85°C. 
WEIGHT: 1.2 ozs. (open) 2.0 ons. (sealed) 
J PULL -IM SPEED: Approximately 15 ms at nominal voltage 
} DROP-OUT SPEED: Approximately 10 ms at nominal voltage. 


| CONTACTS: 3/32 sliver 

= °)| SOMTACT ARRANGEMENT: 4 pole, double throw (4 Form C). 
o— "Vg [OW POWER: 3 watts max. OC @ 25°C. Continvous duty. 
P&8 Standard Relays are available at your local 

electronic, electrical and refrigeration distributors 


Potter & Buunfield, ine. 


PRINCETON, INDIANA 


SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 
Manviacturing Divisions also in Franklin, Ky. and Laconia, N. 4 
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115-volt 60-cycle a-c into high-frequency 
(38 ke) electric energy and, by means of 
the transducer, transmits mechanical vi 
brations of the same frequency into the 
cleaning fluid, Cavitation, which is a con 
tinual rapid build-up and collapse of 
pressure, is set up, causing very intense 
scrubbing action. It literally blasts the oil, 
grease, sludge, carbon, soot, and other con 
taminants off any part suspended in the 
cleaning fluid. Circle 215 on the card 


Headset. The Twinset, a new and im 
proved headset for use with many differ 
ent kinds of office, laboratory, and com 
munications equipment, can be worn for 
hours at a time with ease and comfort 
Constructed of light, durable Eastman 
Chemical Products, Ine Tenite butyrate 
plastic and bright nickel, it weighs only 
1.6 ounces. The set's magnetic receivers 
rest on the temples, held by a_ flexible 
headband which adjusts to fit any head 
shape or siz \n adjustable tone arm 
from each receiver pipes sound directly 
into the ear. Butyrate plastic tips on the 
tone arms fit the ear opening snugly, 
helping to block out background noise 
The Twinset can take a lot of abuse. Its 
sensitive receivers are sealed against dust 
and corrosion. Butyrate plastic parts, in 
cluding the receiver housing and the head 
band covering, are rustproof and prac 
tically unbreakable. Write to Telex, Telex 
Park, St. Paul |, Minn. for further in 


formation, Circle 216 on the card 


Subfeeds Added to Panelboards. A sub 
feed lug kit which makes it possible to 
add subfeeds to standard NQO circuit 
breaker lighting panelboards has been an 
nounced by the Square D Company. This 
kit is available for both 100 ampere and 
200 ampere main lug only panelboards 
and includes all necessary parts to allow 
simple conversion of the standard mer 
chandised panelboard. Together with the 
$-pole QO breaker, the subfeed lug kit al 
lows the majority of panelboard problems 
to be solved from local distributor stocks 
Previously, these requirements necessi 
tated special factory construction, For 
details, write Square D Company, 6060 
Rivard St., Detroit 11, Mich. Circle 217 on 
the card 


Selfcontained Closed-Circuit Television 
Camera. A single unit closed-circuit tele 
vision camera with associated remote con 
trol accessories has been announced by 
General Precision Laboratory (GPL) In 
corporated, 63 Bedford Rd., Pleasantville, 
N. ¥. The vidicon camera, designated as 
GPL Model PD-500, weighs 12 pounds 
and is completely selfcontained within 
the camera housing. A remote-control box 
permitting camera operation trom dis 
tances up to one mile away is available as 


an accessory. Circle 218 on the card 


Rectifier for Aircraft. A smaller high tem 
perature selenium rectifier for aircraft 
(Continued on page 62A) 

Circle 45 on the card. & 
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WIDEST VARIETY of Alumina materials available from any 
source. Vitrified or porous compositions . . . 85% and higher. Industry 

approved . . . accurately controlled. Greater freedom for designers who con 
usually find in our special purpose AlSiMag Alumina materials the exact combi- 


+ 
j 


nation of characteristics desired. Custom formulations for unusual requirements. j 

















— 
SUPER PROPERTIES: High strength—tensile, 
flexural, compressive. Superior electrical 
characteristics at high temperatures and 
frequencies. Rugged resistance to thermal 
shock, mechanical shock, vibration, abra- 
sion. Hardness up to 9 on Mohs’ scale. 
Chemically inert. Permanently rigid. With 
stand radiation bombardment without pro 


ducing contaminants 


OTHER PLUS FACTORS: Precision toler 
ances. Wide range of physical sizes and 
shapes, standard and custom designs. Fast 
delivery in any quantity. Prototype service 
if desired . . . enables designer to test per 
formance under actual operating conditions 
before investing in tooling. Continuing re 
search to satisfy customers’ current and 


future requirements. 


Blueprint or sketch, with details of opera- 
tion, will bring you complete information 
on the AlSiMag Alumina best suited for 
your application. NEW Bulletin 575 cover- 
ing several of the most popular AlSiMag 
Aluminas seht on request. 


oy 





A Subsidiary of | 
Minnesota Mining and 
Manufacturing Company 








| CHATTANOOGA 5, TENN. ( 
Gee PT OR AT I( O OUST 


For service, contact Minnesotu Mining & Manufacturing Co. Offices in these cities (see your local telephone directory): Atlanta, Ga. * Boston: Newton 
Center, Mass * Buffalo, N. Y. * Chicago, Ill. * Cincinnati, O. * Cleveland, O. * Dallas, Texas * Detroit, Mich. * High Point, N. C. * Los Angeles, 
Calif. + New York: Ridgefield, N. J. * Philadelphia, Pa. * Pittsburgh, Pa. * St. Louis, Mo. * St. Paul, Minn. * So. San Francisco, Calif. * Seattle, Wash, 
Canada: Minnesota Mining & Manufacturing of Canada, Lid., P. O. Box 757, London, Ont. All other export: Minnesota Mining & Manufacturing Co., 

International D*‘zion, 99 Park Ave., New York, N. Y. 











METAL-CLAD SWITCHGEAR 





BETTER PROTECTION AGAINST HIGH CURRENT FAULTS 
uniform flux density across whole arc chute 


When a high current fault opens an I-T-E 15 kv circuit 
breaker, the arc is practically swallowed up in the arc chute— 
faster and over a longer path than has ever before been pos- 
sible, The reason lies in two unique construction features found 

only in I-T-E circuit breakers: 


1. Twin coils and closed loop 
magnet. Arc current through 
the twin blowout coils de- 
velops a stronger flux density 
that is uniform across the 
entire arc chute. Arc is 
stretched farther, faster — 
cooled and extinguished in 
less time. And the forward 
part of the arc chute comes 
into use just as much as the 
back part. So are chute life 
is significantly prolonged. 








Path of arc through chute 
equipped with twin coils 


2. Laminated iron of transformer quality. This superior iron con- 
struction keeps losses to a minimum. Magnetic field is not 
only stronger, but rises and falls in phase with the current 
through the arc. Thus the greatest magnetic pull on the arc 
occurs when it is most needed —at the top of the current cycles, 
These are both extra-quality construction features of the sort 
you can expect to find in I-T-E switchgear, All together, 


Fast interruption of low current arcs. As breaker 
opens, pistons force a jet of air between contact points 
driving are up into are chute 














Flux density across entire length of arc chute. 
A. Twin coil B. Single coil 
I-T-E quality means generally superior performance, better 
endurance under handling, and longer life in service. Yet it 
costs you no more, 


Get complete information on I-T-E metal-clad switchgear— 
and the many engineering services available to help you 
realize greater economy and satisfaction in a system that 
meets your requirements. Available in ratings from 2.3 
through 13.8 kv, 50 through 750 mva interrupting, and up to 
3000 amperes continuous, Write to I-T-E Circuit Breaker 
Company, Switchgear Division, 19th & Hamilton Sts., 
Phila. 30, Pa. 


Horizontal drawout. Easiest to handle, safest, most 
convenient assembly known. So strong that switchgear 
is shipped factory assembled and ready for installation. 


I-T-E CIRCUIT BREAKER COMPANY — Switchgear Division 


IN CANADA: EASTERN POWER DEVICES, LTD. 


For more information circle 46 on reader service card 
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TWIN COILS 


CLOSED MAGNET LOOP 
Laminated Iron 


of Transformer Quality 





Any 
way you 
look at 
BENDING 


UWE s. 
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© TewuRiUM ALLOY - 320° F QUENCH 
TELLURIUM LEA poles» 

100,000 


4 


ALLOY SHEATH , Peeeetiore us 


U-BEND FATIGUE TEST 
1/C - 350,000 Cm - 2.7" OIA 
NO RADIUS - 19" -7 « 


Temp . 150° F 


LASTS 4% TIMES =." 
AS LONG! 


iN INCHES 

' 275 
02 O04 04 0 
PER CENT STRAIN 
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It’s been proved in laboratory tests— 
the Tellurium Lead Alloy Sheath on 
Roebling Paper Power Cable has 412 
times more bending life than copper 
bearing lead sheath! What’s more, tests 
(and experience) prove this sheath has 
outstanding stability under heat... 
unusual resistance to age hardening... 
negligible creep rate at 200 psi, 150°F 
The paper power cable inside matches 
the extra quality of the sheath. And 
that’s the whole story—there’s simply no 
better cable buy, when the cable you 
use has to last, then last some more! 
Test data and an informative folder 
about the exceptional properties of this 
sheath are available. Write: Electrical 
Wire Division, John A. Roebling’s Sons 
Corporation, Trenton 2, New Jersey 


ROEBUNG' 
Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Corporation 


Roebling electrical wires and cables are avait Oa 
le wi ither yper or aluminum conductors. 
able with either copper o r 5 — 
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INFINITE WATTAGE 
CONTROLS BY PROCTOR 


NOW AVAILABLE FOR 
INDUSTRIAL USES 


The same dependable infinite controls used so 
successfully in millions of electric ranges are now 
available for hundreds of uses in industry. 


Proctor bimetallic controls offer... accurate, yet 
inexpensive, control of average wattage input... 
new circuit simplicity...ease of calibration and full 
control between 6 and 100% of rating... voltage 
compensation at all settings except FULL’... double 
line break at the “OFF” position. 


Modei 510 — 
INFINITE INPUT CONTROL 


The basic unit in the PROCTOR family of controls. 


Its purpose is to provide infinite, stepless control of 


wattage input at any preselected setting from 6 to 
100% of rating. 


Other PROCTOR Infinite Controls are: 


Model 500—FLASHER—INFINITE INPUT CONTROL 


Provides an initial period of full energization for 
extremely rapid preheating, along with infinite input 
control. For use where waiting time must be kept to 
a minimum. 


Model 400—PROPORTIONING INFINITE TEMPERATURE CONTROL 


Accurately maintains any preselected temperature 
between 120° and 450°F. A sensing device in contact 
with the heating surface acts with the remote selector- 
control to proportion wattage input for any heat- 
ing load. 


These PROCTOR controls are small, easily in- 
stalled and have a minimum of operating parts and 
electrical connections. There are no motor driven cams 


NOVEMBER 1957 


or sliding contacts. Life tests up to 4 million cycles 
show negligible contact wear. There are models for 
loads up to 3000 watts at 236 volts A.C., and to 
1500 watts at 118 volts A.C. Flasher units operate at 
6400 watts at 236 volts A.C. 





Ask for bulletin No. G-57A, giving com- 


] plete details on the PROCTOR infinite 
e input Controls. Write or phone for your 


copy today. 











PROCTOR 


Equipment Division 
PROCTOR ELECTRIC COMPANY 
3rd Street and Hunting Park Avenue, Philadelphia 40, Pa 


For more information circle 48 on reader service card 





-TO-DATE ON MAGNETICS 


Here are laminations 


If you are making transformers for transistorized or other 
miniaturized equipment, information about our ultra-small 
size “performance-guaranteed” laminations can be impor 
tant news to you, These nickel-iron laminations are produced 
in standard gauges, and are available in Hy Mu 80, 48 Alloy 
and, if required, Orthonol 


Dry-hydrogen annealed by our exclusive process, these 
laminations provide all-important uniform quality This 
annealing at a dewpoint of -60°C, brings our Performance- 
Guaranteed laminations to ultimate permeability from as 


little as 5%, of that value in the unannealed state 


Like all laminations from Magnetics, Inc., the “miniatures” 
are packed in standard nine-inch boxes to facilitate handling 
in your plant, and are immediately available from stock. 


Ihese features alone provide substantial savings. 


For more information circle 49 on reader service card. 


for miniaturization 


Edges of these fine tolerance laminations are cut off squarely 


and cleanly to minimize air gap where mating parts are 
butted. Thus, high operating efficiency is insured. 


There's no room here for the really detailed story, but for 
complete information on our ‘“Performance-Guaranteed” 
magnetic laminations, send for our newest catalog—just 
published—ML-301. Write today. Magnetics, Inc., Dept. 
EN-41, Butler, Pennsylvania 


MAGNETICS inc. 
a 


s 
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DC-to-25 MC 
a OSCILLOSCop, 





ete (ee oY ie-BEAM | puaL-oeaM | 
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pUAL-BEAM 


with dual-trace 


on each beam 





TYPE S551 


The new Tektronix dual-beam cathode-ray tube 

used in the Type 551 has two electron guns, each with a 

pair of vertical-deflection plates. A single pair of hori- 

zontal-deflection plates is common to both beams. The 

two wide-band main vertical amplifiers are designed for 

l'ype 53/54 Plug-In Preamplifiers, offering a high degree 

of signal-handling versatility in both channels. Both 

beams are simultaneously deflected at any one of the 

Price, without plug-in units $1725 many sweep rates provided by an accurately-calibrated 
Type 500/53 Scope-Mobile $108 time-base generator, 

Type 53/54K : The Type 551 can be used as a single-beam oscilloscope 

Fast-Rise Plug-in Preamplifiers, or as a dual-beam osx illoscope In addition, a four-channel 

each ; $125 display is immediately available through the time-sharing 

Type 53/54C characteristics of Type 53/54C Dual-Trace Plug-In Units 

Dual-Trace Plug-In Preamplifiers, ...at passbands of de to 22 me. Other available Type 

each $275 53/54 Plug-In Units extend the working range of the 

Prices f.0.b. Portland, Oregon Type 551 into applications requiring high de-coupled 

sensitivity, differential input, and narrow-band microvole 


scnsitivity. 








CHARACTERISTICS on 


WIDE-BAND VERTICAL AMPLIFIERS 5X magnifier is accurate ot all sweep rates, Varia 


s for continues diustment tro 02 yusec/em 

Main-unit vertical-amplifier risetimes 0.012 psec. Balanced delay dao« vous adjusime "9 6 m to 
lines, signal delay 0.2 psec each omplifier 

Choracteristics with Type 53/54K Plug-in Units 


Risetimes 0.014 usec 


Single Sweep lockout provision prevents further 
single tweep for transient photography 

Versatile Triggering from either channel internally 
external signal, of from the line voltage. Triggering fr 

‘ 

Passbands dc to 25 me 2 tive of negative siope of the triggering signal, ac o 
Deflection factors ».05 v/em. 9 calibrated steps from 0.05 to with an ac-coupled position that rejects low freavencies 
20 v/em triggering, amplitude-level selection with preset or ma 
Characteristics with Type 53/54C Plug-in Units contro 

Risetimes 0.016 usec 

. « « 
Passbands — de to 22 me OTHER CHARACTERISTICS 
Deflection factors 0.05 v/cm. 9 calibrated steps from 


and high-frequency sync 


f@ wave amplitude calibrater, 0.2 mv te 100 v, 


20 v/em 
Type 53/54 Plug-in Units can be used with the Type 551. Separate power supply, electron y regulated 
10-ky accelerating potentia r ynixn dual-beam crt. 6-cm by 


WIDE-RANGE SWEEP CIRCUIT 10-cm linear displey erec - & em each boon! 


24 accurately-calibrated sweep rates from 0.1 psec y ec / Beam position indicators for 











ENGINEERS — interested in {i 4 Requiar shipments of the Type 
55! are expected to begin during 

n ! od 
thering the advancement of e e ron IX, MCe Janvary 1958. However your 


oscilloscope? We have openings Tektroni«a Field Engineer or Rep 


resentative quite likely will be 


for men with creative design 
obilit Please write Richard P. O. Box 831 * Portland 7, Oregon able to arrange a demonstration 
y somewhat sooner. Please keep in 


Ropiequet. V-Pres., Engineering Phone CYpress 2-2611 * TWX-PD 311 + Cable: TEKTRONIX touch with him for current details 


NoveMBER 1957 For more information circle 50 on reader service card 555A 





s 


A BOLD 


ia 


‘ — 


4 


oe eS 


& 


~ 
~ 
™~ 


NEW CONCEPT 


IN DISTANCE RELAYING...K-Dar 


To provide the increased phase fault protection 
and system continuity so Important on today’s 
transmission lines, Westinghouse developed a 
completely new technique for high-speed direc- 
tional distance relaying. 

Central intelligence of this new K-Dar relay 
system 1s an airgap transformer that serves as a 
compensator ,.. making the relay system insen- 
sitive to d-c transients. The increased relay ac- 
curacy thus gained permits considerably more 
line coverage and a new high in system stability. 


Individual relays in the K-Dar system also pro- 


vide complete three-phase protection in a single 


zone. These high-speed relays have a range from 
0.75 to 20 ohms. 

The K-Dar system was engineered as a co- 
ordinated unit with the new, completely transis- 
torized Westing:ouse KR carrier. Working as a 
team, they provide instantaneous tripping of re- 
lays on both ends of a faulted section... for 100 
percent coverage of the line. 

For complete information about the extra pro- 
tection K-Dar carrier relaying can offer your sys- 
tem, call your Westinghouse sales engineer or 
write to Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pennsylvania. J-40502 


you CAN BE SURE... iF ITS Westi nghouse ews 


For more information circle 51 on reader service card. 
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K-Dar DISTANCE RELAYING 


Number of moving parts cut in half 
Phase-to-phase settings reach further 


“I 


because relays operate independent 


i {ey 
ay 

KR TRANSISTORIZED CARRIER 

KR ends tube replacement. Cooler op 

eration longer life for all compo 

nents. Besides top reliability, KR uses 
of ‘load current or system swing 1/10 power, needs 1/20 space of con 
ventional equipment 
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GENERAL ELECTRIC 
LIMITAMP” STARTERS OFFER 


MAXIMUM PROTECTION FOR 
PERSONNEL AND EQUIPMENT 


Maximum personnel and equipment protection is a 
built-in characteristic of General Electric’s Limit 
amp starter. Here are the protective benefits offered 
by Limitamp control 


For operating personnel —High-voltage compart- 
ments cannot be entered until the starter is isolated 
This is done by a gang 
operated isolating switch that is actuated by the 
top-compartment door handle. 


from the power source 


For maintenance personnel The gang-operated 
switch isolates the starter and its load, and pro 
vides a visible check to assure personnel that there 
is no high-voltage power to accessible components. 


For equipment The isolating switch is mechani 
cally interlocked with the contactor to assure load 
is removed from starter before switch is operated. 


The completely co-ordinated electrical design of 


Limitamp provides optimum equipment protection 


ide-mark of General Electric Company 


MORE LIMITAMP CONTROL FEATURES 
Personnel and equipment protection is but one 
benefit. There are many more. For instance: 

e Flexible arrangement of units and space savings 
because all connections are made from front. 
Extra five-square-foot space savings on large 
motor applications by using L.igher-capacity fuses 
to eliminate need for extra fuse cabinet. 

Easy installation made possible with roll-out 

contactor unit and front-connected devices. 


REALIZE THESE BENEFITS NOW 


Don’t be satisfied with ‘‘old-fashioned”’ high-volt 
ae motor control: Specify General Electric’s Limit 
amp control--leader in design and performance. 
Contact your G-E Apparatus Sales Cffice today, or 
write for Bulletin GEA-6331, to Section 783-4, 
General Electric Co., Schenectady, N. Y. 


Industry Control Department, Roanoke, Virginia. 


Progress /s Our Most Important Product 


ELECTRO-MECHANICAL INTER- INTERFERENCE INTERLOCK pre- 
1 2? isolating 
under load, opening high-voltage 
compartments until unit is isolated. 


LOCK assures that load is com 
pletely removed before the isolating 
switch can be operated 


vents 


opening 


ISOLATING SWITCH, operated from 

9 outside the enclosure, isolates the 
accessible high-voltage components 
from the power source. 


switch 











IN DESIGN AND PERFORMANCE 
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For Alnico 


Magnets—Sto 


k or Special 


Sityfy ARMOD" 





Material 

Cast Alnico Magnets are most com- 
monly made in Alnico V, VI or Ill 
Sintered Alnico Magnets usually are 
made in Alnico Il, V of Vi Special 
permanent magnet materials include 
Vicalloy, Cunico, and Cunife, 


Enginecumng Deda 


Write for your copy 
BULLETIN GC-106C 


Contains useful data on Alnico Mag- 
nets, their physical and magnetic 
properties. Also lists stock items and 
standard tolerances for cast and sin- 
; 


tered magnets 


ADDRESS DEPT. EL-711 





Your best bet when looking for a 
source of Alnico magnets and assem- 
blies is Arnold—producer of the 
most complete line of magnetic ma- 
terials in the industry. Arnold can 
supply your need for any size or 
shape of Alnico magnet, as illustrated 
by the variety pictured above. 
Weights range th a few ounces to 
75 pounds or more. Die-cast or sand- 
cast aluminum jackets, Celastic cov- 
ers, etc., can be supplied as required 
Complete assemblies are available 
with Permendur, steel or aluminum 


For more information circle 53 on reader service card. 


bases, inserts and keepers as specified 
—magnetized and stabilized accord- 
ing to the requirements of the ap- 
plication. 

A wide range of the more popular 
shapes and sizes of cast and sintered 
magnets are carried in stock at 
Arnold. Unsurpassed plant facilities 
make possible quick delivery of all 
special orders. @ Let us handle your 
magnetron, traveling wave tube and 
wave guide permanent magnet require- 
ments, or any other magnetic material 
specification you may have. 
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GENERAL CABLE 


PAPER INSULATED 


VERSATILE - RELIABLE 


POWER CABLES 


Manufactured at BAVONNE, N. J. *® ST. LOUIS, MO. * EMERYVILLE, CALIF. 


This machine forms steel strip into helical impregnating Tank utilized in the heat-vacuum drying and oil Large Cabling Machine used in cabling 
coil ducts or channels for use in gas filled or impregnation steps in the manufacture of Paper Power Cable individually insulated conductors into 
oil filled cable. multiple conductor assemblies 


The excellent operating record over many years and the superior 
electrical characteristics of paper insulated cable highly recommends 
its use for all power applications. Paper Power Cable is a 

® SOLID TYPE predominant type in preference and use for voltages above 5 KV. 


@ LOW PRESSURE GAS FILLED General Cable Corporation is equipped with the finest modern 
@ facilities for paper taping and with many years of 
LOW PRESSURE OIL FILLED know-how is in a position to supply a high quality product for 
® PIPE TYPE all low and high voltage applications. 
; GENERAL CABLE CORPORATION 
High Pressure Gas Filled 420 Lexington Avenue, New York 17, N. Y. 
High Pressure Oil Filled Offices and Distributing Centers Coast-to-Coast 


NSN 


for quality and economy... specity GENERAL 
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| ndustry looks to 


RESEARCH 
- COTTRELL 


for high 
dust collection 


efficiencies 





CHEMICAL PROCESS 
AND STEEL INDUSTRY 











ry 
1; maintain visually clean 
stacks at all times, industry 

is turning to the long ex- 
perience of Research-Cot- 
trell in the design and 
manufacture of highly 
efficient Cottrell Electrical 
Precipitators. We've spent 

40 years in solving such 
problems as nuisance abate- 
ment, cleaning gas for 
subsequent use and recover- 
ing materials of value. Write 
for illustrated bulletin 
describing a wide range of 
electrical precipitator 
applications. 


PULP AND PAPER INDUSTRY 


RESEARCH-COTTRELL, INC. 


A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION 


Main Office and Plant: Bound Brook, N. J. 
405 Lexington Ave., New York 17, N. Y. + Grant Building, Pittsburgh 19, Pa. 
nc ay 228 N. La Salle St., Chicago 1, Ill. + 111 Sutter St., San Francisco 4, Cal. 
A Circle 55 on the card. 





CALIBRATOR 


essential 


Frequency Range 


Mode! 111250 Ke to 1000 Mc 
Model 111-B—100 Ke to 1000 Mc 


Frequency Accuracy 0.002% 
Write for Bulletin 





MEASUREMENTS. CORPORATION 


BOONTON «+ WNEW JERSEY 
Circle 56 on the card. 





IT Ag CHRISTIE] 
SILICON 


POWER RECTIFIERS 


For Top Reliability 
® A standard line from 30 to 1000 amps 
® Closely regulated by magnetic control 
®@ Voltages: 8- 16-32-36 

@ Stationary or Mobile Types 

@ For Missile, Aircraft, Lab & Factory 


Write for Latest Bulletins on 


Silicon & Selenium Power Rectifiers 


CHRISTIE ELECTRIC CORP. 
Dept. EE, 3410 W. 67th St., Los Angeles 43 


Over a Quarter Century of 
Rectifier Manufacturing 


Circle 57 on the card. 





New Products 


(Continued from page 48A) 


use has been developed by the Compo- 
Felephone 
and Telegraph Corporation, 100 Kings 
land Road, Clifton, N. J. The rectifier, 
model 293M1725, meets and exceeds Mil 


nents Division, International 


P-7212B and large quantities are already 
being procured by the U. S. Air Force 
for use in the B-52 bomber. The rectifier 
is a 6-phase, full-wave unit with a rating 
of 100 amperes, 28 volts. It is designed to 
operate at 125 C ambient temperature. It 
weighs only 5.5 pounds and has basic di 
mensions of 5 inches by 6 inches by 6 
inches This compares with previous 
models of identical rating which weigh up 
to 8.8 pounds and measure 614 inches by 

; inches by 714 inches. The rectifier 
utilizes a unique, double-sided cell design 
which permits the reducton in size and 
weight. Circle 219 on the card 


Microfilm Viewer, Engineering drawings, 
maps, medical case histories, specification 
sheets, personnel records, legal-size, and 
other documents on microfilm can be 
viewed conveniently or can be readily 
reproduced in the viewer-printer an 
nounced by the Filmsort Division, Dexter 
Folder Co., 50 So, Pearl St., Pearl River, 
N. Y¥. A redesign of the unit known as 
“The Examiner,” the new machine is the 
largest of the desk-top models, Its viewing 
screen is 14 inches by 14 inches and the 
lens will provide magnifications of 15, 20, 
24, 30, and 43 times. The screen is slightly 
tilted for reading convenience at seating 
level. Redesign features include a 6-inch 
reduction in over-all height, and increased 
lamp wattage for greater screen illumina 
tion and higher reproduction resolution 
Ihe viewing screen area is hinged so that 
it is readily opened to serve as the expos 
ing area for making enlarged prints. Circle 


220 on the card 


Seal for Liquid Oxygen, New liquid seals 
of Morganite ie ideal tor service in 
equipment handling liquid oxygen. These 
seals function efficiently in all) of the 
diverse types of liquid oxygen systems in 
use today For complete intormation, 
readers are invited to write the manufac 
turer: Morganite Incorporated, 3302-48th 
Ave Long Island City 1, N.Y. Please ad 
dress inquiries to the attention of the 
Carbon Specialties Division. Circle 22] on 


the card 


Punched Card Reader. This reader, called 
Connect-O-Matic, ce veloped for 
Mig. Corp., 1026 8. Homan Ave 

24, DIL, is a simplified circuit switching 


Cinch 


Chicago 


device having great versatility, which pro 
vides a substitute for patch cord panel 
systems used in the changing of circuit 
connections at random intervals. It fea 
tures a molded block with 400 floating 
contacts passing from one face to the other. 
This block is sandwiched between two 
printed wire boards having strip conduc 
tors in various grill-like formations. The 
contacts make connections between groups 


(Continued on page 72A) 

















BullDog Unit Substations provide greater protection against high 
short circuits with new “Cordon” current-limiting breakers 


Protect your equipment! Fault currents of 100,000 RMS amperes can 
destroy equipment by arcing, burning and magnetic distortion. The 
new BullDog unit substation with “Cordon’”* breakers provides this 
necessary protection. 

“Cordon” breakers bring real savings, too, since they can be used 
where more costly air breakers were once required. They combine 
the advantages of standard thermal magnetic breakers with current 
limiting characteristics of Amp-traps** . . . limit damaging fault 


currents to low values. a 
Let a BullDog field engineer give you all the facts about unit sub- JL. D 


stations and complete BullDog electrical distribution systems today. 
P i. Ee re ELECTRIC PRODUCTS COMPANY 


A DIVISION OF I-T-E CIRCUIT BREAKER COMPANY 


iF IT'S NEW... 1F IT'S DIFFERENT... 1F IT'S GETTER... 17'S 


BullDog Electric Products Company, Detroit 32, Michigan * A Division of I-T-E Circuit 
Breaker Company * Export Division: 13 East 40th $t.,New York 16,N.Y. in Canada: 
BuliDog Electric Products Co. (Canada), Limited, 80 Clayson Rd., Toronto 15, Ont 


*Trade-mark registered by I-T-E Circuit Breaker Company ©°*Trade-mark registered by Chase-Shawmut Company 




















W. W. Satterlee, Manager, Network and Power Transformer 
Engineering, inspects the latest ventilated dry-type 


transformer produced at the Sharon, Pennsylvania, plant. Mr. 


Satterlee is one of the forward thinking Westinghouse engineers 


who pioneered the development of dry-type transformers 


























Safe, flexible Westinghouse dry-type transformers 
put your power where it’s needed— 
at the center of the load 


Twenty years ago, the first ventilated dry-type transformer was put into service. It was developed 
and built by Westinghouse. Since that time, Westinghouse has produced ventilated dry-type 
transformers with a total capacity of 5% million kva. 


Fifteen years ago, the first sealed dry-type transformer was installed. This, too, was a Westinghouse 
development. Now, over 325 thousand kva of Westinghouse sealed dry-type transformers are 
in service. 


This is the experience that stands behind every Westinghouse dry-type transformer—experience 
that has contributed to such factors as: 


Safety —Westinghouse dry-type transformers need no vaults. There are no insulating liquids; no 
danger of either primary or secondary explosions. 


Reduced installation costs—Requiring no special fire and explosion protection, Westinghouse dry- 
type transformers can be balcony-mounted. This not only reduces the original costs, but frees 
valuable floor space for other uses. 


Reduced maintenance costs—Westinghouse dry-type transformers require little maintenance; no 
liquid to filter or replace. 


Flexibility Westinghouse dry-type transformers are flexible, can be located near the center of the 
load, with shortened secondary leads. J-70830 


POWER-UP! Lengthy and overloaded secondary leads rob your equipment 


of power, steal its efficiency. If motors, lights and other equipment perform 
sluggishly or unevenly, it’s a sign of voltage drop . . . And it’s time to 
POWER-UP! Westinghouse dry-type transformers will shorten those secondaries, 
put your power where it’s needed—-at the center of the load. Ask your 
Westinghouse representative or your utility power sales engineer for 

specific recommendations to fit your problem. 






This 7,500/10,000-kva ventilated dry-type unit 


This 3,000-kva sealed dry-type unit substation 


substation transformer is the largest ever built. transformer, with high-voltage terminal chamber 
This unit utilizes Class B insulation, reducing fire and provision for connection to low-voltage 
hazards and eliminating danger of explosions. switchgear, is the largest ever manufactured. 


* 


you CAN BE SURE...1F 17's Westinghouse swe 


I O87 , ; ; ’ 
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LIFE OF A FIELD ENGINEER 


Bob Martin, a Hughes Field I ngineer assign d 
to an Air Force Base in California, is respon 
ible for the maximum field performance of 


Hugh 


mil sile systems 


electronic $ armament and guided 


Working with complete systems, he learns 
howe i hcomponc ntcontribut sto the work- 
ing total. He is given th opportunity to 
work with clectronics systems right where 


the \ prove the mselves In ac tual use 


The background and experience gained by 
such activities provides Hughes Field Engi- 
neers with an over-all systems knowledge 
which is unsurpassed. This training assures 


them an unlimited future in the field of ad- 


HUGHES 


vanced electronics 

ir YOU ARE AN ENGINEER OR 
PHYSICIST interested in this stimulating 
and rewarding type of work, send a brief out- 
leader in advanced electronics 


line of your experience to the address below The West's 


RESEARCH & DEVELOPMENT LABORATORIES Scientific Staff Relations, Hughes Aircraft Co., Culver City, California 


ELECTRICAL ENGINEERING 





AT HUGHES 
LOW-POWER RECTIFIERS 
WITH HIGH-VOLTAGE CAPABILITIES 





SPECIFICATIONS 
HRIOSII 
Peak Reverse Voltage (E,) @ —2,A 500V @ 25°C 
rectifiers this time, with units rated up to 600 volts Reverse Current (1,) @ —450 Vde P A @ 150°C 
Max. Ave. Inverse Current (1)..) @ 315Vin.ae 200MA 20,A@ 25°C 
yet using the famous Hughes subminiature glass pack Max. Ave. Rectified Current (1,) ~OmA Ge 25°C 


Once again, Hughes has supplemented its line of silicon 


age. Like other Hughes rectifiers, these have the ad HR10312 
Peak Reverse Voltage (E,) @ —2,A = 600V @ 25°C 
Reverse Current (\,) @ 550 Vde 5,A @ 150°C 
that Max. Ave. inverse Current (\).) @ 385V,,,,@ 200mA B 20,A@ 25°C 
Max. Ave. Rectified Current (i,) 200mA we 25°C 
iré large for the ize of the rectifier. Featurs of thi Maximum operating and storage temperature —65°C to - 150°C 
Derate average rectified current 1 SmA/°C above 25°C 
The HR10311 and HR10312 have the famous glass package de 
them ideal for clectronx power supply ipplicanons eloped years ago at Hughes. This package, still the finest available, 


in hu ure h t ift all o ' qui 1 
where the V «¢ in be used in pl i of man Vacuurn ft Hn) Sm t) mene ) fulfilling all f the Peqnenennens jor 


vantages of low torw ard voltage drop and low back 


le akage enabling them to handle power Vv ilues 


kind, combined with exceptional efficiency, make 


miniaturization while pro iding reliable peration under re 
rectifiers, ditior f k and vibration 

Descriptive literature for the entire rectifier series is available 

spon request. Please writes SEMICONDUCTOR DIVISION « HUGHES PRODUCTS 


international Airport Station, Los Angeles 45, California 


ELECTRONICS 


HUGHES PRODUCTS 


SHES AIRCRAFT cc 


SEMICONDUCTORS 
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Now Under Construction. . .. 


New Production Capacity for Armco Oriented Electrical Steels 


To help meet the growing demand for performance- 
improving oriented teels Armco Steel Corporation is 
expanding production fac ilities for these grades. Comple- 
tion of the expansion program is scheduled for 1958. 

Armco pioneered development of the oriented electrical 
steels that have created new standards of efhciency for 
transformer design and operation. The new production 
capacity is a continuation olf Armco’s cooperation with the 
electrical industry to produce more and better steels for 


improved electrical and electronic equipment. 


DESIGN DATA ON ORIENTED GRADES 


The fourth edition of the catalog, “Armco Oriented Elec- 
trical Steels 


formation. More than 40 pages of graphical data on 


contains extensive, up-to-date design in- 


magnetic properties enable designers to make the most 
effective and economical use of these spec ial Armco Steels, 
‘1 his useful manual shows how stacked Or wound cores 


made of Armco Oriented Electrical Steel can improve the 


performance and cut the cost of your products. Write us 
today for a free copy. Just ask for the manual, “Armco 
Oriented Electrical Steels—Fourth Edition, 1957.” 


\ core } 


2277 CURTIS STREET, MIDDLETOWN, OHIO 


ARMCO STEEL CORPORATION Ve 


SHEFFIELD DIVISION + ARMCO DRAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 
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NOW...PROVE YOUR BEST IDEAS-IN LESS TIME 


The only desk-side electronic computer 


with direct programming and automatic 
positioning of decimal point 


These exclusive features are just two of the many time- and money- 
saving advantages of the new IBM 610 Auto-Point Computer— 
a compact, low-cost, general-purpose electronic computer with 
many logical and arithmetic facilities to make engineering time 
more completely creative. 

For example, the IBM 610 features single-instruction square root, A few applications 
simultaneous division and multiplication, highly flexible tape units, of the 610 
and requires only a minimum of instruction to learn to operate the Auto-Point Computer 
machine. The 610 has been designed with reliability as a prime 
consideration—built-in self-checking provides assurance of accur- peered 
ate results. Network Analysis 


. 

Quickly, conveniently, and economically—the new 610 Auto- Component Evaluation 
Point Computer helps you solve a wide variety of engineering and . 
ate ; é ' Instrument Calibration 
scientific problems. And this mobile desk-side computer does not 


require air conditioning—another cost-saving advantage. For com- 





plete details, simply call your local IBM representative. TIME 
EQUIPMENT 





TIME EQUIPMENT ~- DATA PROCESSING + ELECTRIC TYPEWRITERS . MIL. TARPY PRODUCTS 
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12 Kv. feeder loops through “SCRAL” units. Manual load break switching from inside Two single throw “RA” load break oil switches with air break 
of building. Isolating air break disconnects on load side of power fuses. isolating links. Load circuit fuses in middle compartment. 


G&W COMBINATION “SCRA” SWITCH-FUSE UNITS 
Save Installation Labor & Maintenance Costs 


COMBINE IN ONE FACTORY ASSEMBLED UNIT— 


e Load break “‘RA”’ oil switches for feeder 
selection or disconnection. 


e Power fuses for load circuit protection or 
isolation. 


Installation labor saved because it is only 
necessary to connect feeder and load cables. 

Maintenance costs reduced by elimination of 
exposed buses, disconnects, etc. 


G & W combination switch-fuse units are 
functionally designed for compactness and mini- 
mum cost. They are ordinarily custom built to 
meet individual requirements. They may be 
enclosed in straight line metal cabinets to match 
other equipment. USUAL RATINGS—400 AM- 
PERES, 5, 7.5 & 15 Kv. 

The “RA” load break oil switches may be one 
double throw or two single throw switch units 
manually or automatically operated. Discon- 
necting links may be included on one or both 
sides of oil switches for air break isolation. 
Feeder and load cable potheads or terminating 
compartments for lead covered or neoprene 
jacketed cables may be located at top or bottom 
sides or back of the combination unit. 





FEEDER . . . 
Call in our representative for recommendations of 


Switch. Fuse units to meet your requirements. 








A large industrial plant has 23 units as shown, 12.5 Kv. feeders loop through compartments on G & Ww E L E Cc T R Ic s P E Cc ! A LT Y Cc oO. 


two sides of “RAD” double throw avtomatic transfer oil switch Transformer (not shown) is attached 3500 W. 127th Street, Blue Island, Illinois 


to back of unit and fed through power fuses in middie compartment Representatives in citi fN OS. A i 
ves in mony es oO . . America 


C0573 in Canado—Powerlite Devices, Ltd., Toronto, Montreal & Vancouver 





High Voltage Cable Terminating, Sectionalizing, Protecting, and Connecting Devices 


T i o B pa ae | pee Ot 
f »> a we ath > 


oe | 


; ( ah 7 € 


G.W iad wi PEG OO hg 


POTHEADS - BOXES - OIL FUSE CUTOUTS LOAD BREAK OIL SWITCHES «SPLICING KITS 
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-- BUY ALL 


.062" to ee 
4.500" 0.0. When you're in the market for copper, brass or 


aluminum tube you can save time by making 
Wolverine your ‘buy” word. You obtain the product 
you need—made the way you want it—packaged 
to your exact requirements—and delivered when 





you want it. 


Anticipating customer demands, and having the 

equipment, know-how and skilled employees needed 

L to meet those demands, are all part of Wolverine’'s 
a a. Tubemanship program. Wolverine customers can 
avail themselves of a wide range of specialized 


services in addition to various types of tubing. 


Wolverine, for example, maintains complete fabri- 
cation facilities—is able to fin, spin, bend, coil, flare, 
expand, bead, drill, pierce —in short to do just about 
anything tubing customers require. From Wolverine's 


constant research program has come tubing specially 

From 
.125" to 
2.000" O.D. industries as refining, petro-chemical and petroleum 


designed to help solve the problems of such complex 


processing, refrigeration and air conditioning —to 


name but a few. 
a a a 


For your convenience Wolverine maintains sales 

offices in 33 American cities. Complete information 
Wolverine produces oll three in o can be found in Wolverine's General Products 
wide range of sizes and alloys, in ; Catalog. Write for your copy—TODAY. 


straight lengths and coils, and in 
both finned and plain tube forms. 


BUY AMERICAN 





FOREST INOUSTRIES DIVISION Division of Catumet 4 Hecia, tne. 
CALUMET & HECLA 
OF CANADA LIMITED 17248 SOUTHFIELD ROAD + ALLEN PARK, MICH 
CANADA VULCANIZER AND 
EQUIPMENT COMPANY LIMITED 


CALUMET @ HECLA, INC. W oO il V &E R i N Ee , U B E 
CALUMET DIVISION 
WOLVERINE TUGE DIVISION 
Ky 


facturers 0 ontrotied Tubing and Extruded Aluminum Shape 
Manutacture ) ¥ t708 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPT., 1) E. TH ST... NEW YORK 14, N. ¥ 
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The GENERAL J/dea 


ON ENGINEERING CAREERS 





What ?—digital computer 
techniques used 
in telephony ? 


herrite 


vice are 


cores and other promising memory de 


being adapted for use in electronic 
telephone switching systems at General 1 elephone 


Laboratories.( Actual size 6 } 


‘The 


digital computer work is often surprised 


engineer with a background in 
to find that, (A) the telephone industry 
offers a real opportunity for his special- 
ized knowledge, and that (B) in tele- 
phony he is apt to face an interesting 
challenge in terms of 


new circuitry 


and high-speed switching operations. 

At General Telephone Laboratories, 
we are making extensive use of com- 
puter technology to develop the tele 
phone systems of tomorrow... as 
well as to solve the everyday problems 
ol circuitry 

We are, for 


extensive 


in existing systems 


instance, engaged in 


research and development 


work on all-electronic, transistorized 


switching systems. An important phase 


of these projects involves memory de 


vices. Existing techniques, such as fer 


will 


adaptation to 


rite core require quite a lot of 


meet the demands for 
speed imposed by clectronu te le phone 


We are 


known technique of memory storage, 


switching exploring every 


including ferrite cores and photo mem 


ory de\ Ices, for both temporary and 


semi-permanent applications 


Electronic circuit design and pack- 


aging is another area where compute! 


experience finds a valuable outlet at 


General Tel Labs. In logical circuit 
design as applied to telephony, the 
engineer can apply his creative abil- 
ities to the fullest extent. 

If the foregoing gives you some idea 
that telephony, far from being static, 
is one of the truly dynamic industries 
from an engineering standpoint, that’s 
the way we intended it. At Gen- 
eral Telephone Laboratories, our work 
ranges far beyond the telephone as 
such. Providing R&D support for 
Automatic Electric Company and the 
other affiliated manufacturing units of 
the General ‘Telephone System, we 
work in the entire field of Communica- 


tions and Controls. 


Notes on growth... 

Right about the time you read this, the 
General ‘Telephone System will add 
its 3 millionth telephone, an increase 
of nearly 100% since 1950! Of interest 
to the engineer looking to his future is 
the fact that the General System’s 
growth is rooted in one of the most 
stable businesses in our ec onomy. ‘T his 


well 


present job has morg alleged 


is a fact worth considering, if 
your 


glamour than stability. 


You're invited... 

General ‘Telephone Laboratories is ex- 
panding to keep pace with the healthy 
growth of the General ‘Telephone Sys- 
tem—not only its operating companies 


flune 


well 


Hyut its far manutacturing opera- 


tions a If you are qualified for 
important R&D assignments in elec- 


tronics, electrical, electro-mechanical 
or mechanical engineering, we have a 
career opening that provides the hard- 
to-find combination of challenge and 
We'll be 


the details about your specific oppor- 
tunities, Write to Mr. Robert Wopat, 


security happy to give you 


President, General Telephone Labo- 


ratories, Northlake, Illinois. 


GENERAL TELEPHONE LABORATORIES 


rPpo 


NORTHLAKE, 


RATE 


ILLIENOTS 


A member of the General Telephone System—One of America’s great communications systems 


J2A 





New Products 


(Continued from page 52A) 


of conductors on one of these printed wire 
groups on 
card 


boards to other the other, ex- 


cept where a interposes an insula 
the 
nections to be made where desired, and to 
substituting a 
$-inch by 5-inch cards are 
containing the 400 hole 
20 by 20 array. For 


the 


tion. Perforations in card permit con- 


be changed by new card, 


Ordinary used, 
positions, in a 
further information 

Circle 222 on the 


contact company 


card 


Cathode-Ray Recording Oscillograph, A 
recording oscillograph which can record 
simultaneously up to 16 channels of phe 
nomena at frequencies at high as 100,000 
cycles per second with exceptional clarity 
8-inch-wide 

the Miller 
Electrodynamics 
the CR-IB 
ing oscillograph, the unit is 


on a single record, is now 


available trom Division, Con 


solidated Corporation. 


Known as cathode-ray record 
a complete, 
high-precision recording system which in 
cludes its own power supplies, preampli 
fiers, deflection amplifiers, and recorde1 
Unusually stable circuitry and a precision 
optical system combine to provide precise, 
drift-free signals recorded as traces com 
parable to those obtained on galvanom 
Further 
information appears in Bulletin No, /589, 
available from Consolidated Electrody- 
namics Corporation, 300 N. Sierra Madre 
Villa Calif Circle 223 


card 


eter-type recording oscillographs 


Pasadena on the 


Radio Tower Lighting Transformer. Insu 


lated radio tower lighting transformers 
employing larger diameter porcelain sleeves 
the market 
formers, now in 
United States 


installations 


are on These insulated trans 
ope ration at 


Army Air 
the 


Various 
Navy 


were ce 


Force and 


around world 
signed primarily to use ol 
lated 
frequency voltage 
high 


lov a single tower 


permit psu 


towers tor operation at high radio 


Operating an insulated 


tower at voltage makes it possible 


to supplant the large 


flat-top type formerly used. These trans 


formers are independent of radio tre 


quency and are made in a number of dif 


ferent sizes. Some are of the toroidal 
The 
is secondars {aps so that they can be 


Where 


lights are ve 


ope Nn 


typ transtormers have primary as 
well 
used tor a wide 


both 


range of output 


steady and flashing 


quired, condensers are placed across the 


For 


trans 


flashing load to prevent voltage drop 
high the 
formers are oil 


very voltage operation 
Fo: 


Austin 
»94 on the 


insulated 
write to A, O 
Ohio. Circle 


infor 
Bar 


more 
Co., 


card 


mation 


berton 


The 


first commercially available recording tape 


Felevision Recordings Tape. world’s 
capable of recording television sight and 
Minnesota 
(3M), 900 


The new 


sound has been announced by 
Mining and Manufacturing Co 
Bush St., St. Paul 6, Minn 
netic Scotch” brand 


Circle 225 on the 


mag 
tape is called video 
recording tape No. 179 


card 
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General Electric offers 8% lower prices, faster 
delivery in 24 new ratings of RM* reactors 





8% PRICE REDUCTION and two to three weeks shorter 2. oe rks 
shipment, possible for years with G.E.’s Repetitive COMPLETE RM* REACTOR LINE 
Manufacture (RM) reactors, are now available in 24 (Casheded areas indloate now samage) 


new ratings up to 2000 amperes in both the 4160- and 4160 VOLTS 

40 |X 

’ 25 Paeee x 

most-required protective ratings. 16 x x 
.10 x x 

RM REACTORS HELP PROTECT COSTLY EQUIPMENT and — 


04 
reduce system expansion costs by helping limit short 
circuit currents to the capacity of other components. 


14,400-volt classes. This means major savings in your 





200 300 400 600 
AMPERES 
For this reason, G.E.’s reactor ratings are designed to 
ae: 14400 VOLTS 
coincide with the standard short-circuit ratings of 


switchgear, regulators, and other system equipment. 


OPPORTUNITIES FOR SAVINGS exist throughout your 
system. Feeder protection, bus sectionalizing, bus 
synchronizing, and neutral grounding are only a few of 
the applications where G.E.’s complete line of reactors 





can help reduce equipment investment. Full details are x 
" : . 400 600 | 000 
available from your G-E Sales Engineer or from Section — 
we AMPERES 
422-38, General Electric Co., Schenectady 5, N. Y. 


*Repetitive Manufacture 














Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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TELEPHONE AND TELEGRAPH EQUIPMENT 


Radio Engineering Products is currently producing a number of types of equipment, 
electrically and mechanically interchangeable with standard Bell System apparatus 
CARRIER-TELEPHONE EQUIPMENT 

C5 Carrier-Telephone Terminal (J68756). A kit for adding a fourth toll-grade channel 

to existing C systems is available. * Cl Carrier-Telephone Repeater (J68757) * 121A C 

Carrier Line Filter * H Carrier Line Filter (X66217C’. 

CARRIER-TELEGRAPH EQUIPMENT 
40C1 Carrier-Telegraph Channel Terminal (J70047C) * 140Al Carrier Supply 
(J70036Al, etc.) * 40ACI Corrier-Telegraph Terminal. 

VOICE-FREQUENCY EQUIPMENT 


Vl Telephone Repeater (J68368F) * Power Supply (J68638Al) * VI Amplifiers 
(J68635E2 and J68635A2) * V3 Amplifier (J68649A) * V-F Ringers (J68602, etc.) © 
Four Wire Terminating Set (J68625G1) * 1C Volume Limiter (J68736C). 


D-C TELEGRAPH EQUIPMENT 
16B! Telegraph Repeater (J70037B) * 10El Telegraph Repeater (J70021A) © 128B2 
Teletypewriter Subscriber Set (J70027A). 

TEST EQUIPMENT 


2A Toll Test Unit (X63699A) © 12B, 13A, 30A (J64030A) and 32A (J64032A) Trans- 
mission Measuring Sets * 111A2 Relay Test Panel (J66118E) * 118C2 Telegraph Trans- 
mission Measuring Set (J70069K) * 163A2 Test Unit (J70045B) * 163Cl Test Unit 
(J70045D). 


COMPONENTS AND ACCESSORIES 


255A and 209FG Polar Relays * Repeating and Retard Coils, several types * 184. 
185, 230A and 230B Jack Mountings. 


RADIO ENGINEERING PRODUCTS 


1080 UNIVERSITY ST., MONTREAL 3, CANADA 


TELEPHONE CABLES 
UNiversity 6-66867 RADENPRO, MONTREAL 
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DESIGN 


ENGINEERS | instrumentarion encineer 


WANTED OR PHYSICIST 


Applicant should have a background of elec- 
ELECTRICAL DISTRIBUTION trical engineering, physics, or engineering 
APPARATUS physics with additional education or experi- 
ence in instrumentation. The work involves 
POLE LINE HARDWARE co-operation with Research, Development 
and Engineering Groups in a new, well- 
equipped laboratory. 

ELECTRICAL Fields of interest are the use of electronics 
in experimental research, electrical measure- 
CIVIL and MECHANICAL ments and instrumentation, radio-activity 
measurements and general engineering phys- 
ics techniques. 

If interested, write Mr. J. J. Rostosky, 
tion Transmission or Communication Pole Linde Company, Division of Union Carbide 
Corporation, P. O. Box 8237, Indianapolis 
24, Indiana. 


With some experience in Electrical Distribu 


Line Design 


Old established company undergoing expan 


sion offers splendid opportunity for ad- a l ei ite). 
CARBIDE 


vancement. Excellent working conditions. 





Communications strictly confidential 


‘Linde"’ and “Union Carbide" 
are registered trade-marks of UCC 


WRITE 
BOX 268 
CHICAGO 50, ILLINOIS 
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TRADE LITERATURE 


Data Processing Brochure. A new bro- 
chure describing the Beckman Model //2 
data processing system is announced by 
the Systems Division of Beckman Instru- 
ments, Ine. The 8-page brochure describes 
a practical data system for the process 
industries. Detail is given in the brochure 
outlining the economies of automatic data 
processing in the present well-instru 
mentated plant. For further information 
contact: A, M, Johnson, Systems Division, 
Beckman Instruments, Inc., 325 No. Mul- 
ler Ave., Anaheim, Calif. 


Small Tool Catalog. A 184-page Catalog 
No, 21/6 describes and illustrates small 
tools and precision equipment designed 
for work on small instrument parts and 
allied uses. Free to rated companies, re 
quest on letterhead from C, & E, Mar- 
shall Co., Box 7737, Chicago 80, Ill 


Using Tomorrow’s Engineering Today. 
How to make use of tomorrow's engi 
neering today is brought out in informa 
tion included in the latest brochure now 
being offered by the Teller Company, But 
ler, Pa. Competition for future sales may 
well depend on advanced and creative 
engineering today, the brochure points 
out. What these responsibilities are and 
how they fit into the future is shown 
graphically in the brochure which cites 
case histories of successful engineering 
achievements from preliminary manage 
ment action through design to sales. De 
tailed information is given describing 
such services as machine design and tab 
rication equipment layout, equipment 
and material procurement, equipment in 
stallation, training of personnel, and engi 
neering consultation Copies of the new 
brochure may be obtained by writing the 


Teller Company, Butler, Pa 


Submersible Pump Cable Brochure. A 4 
page brochure describing the various types 
of Essex submersible pump cable is being 
offered by the Essex Wire Corporation, 
1601 Wall St., Fort Wayne, Ind. Included 
are descriptions of standard submersible 
cable, motor lead wire, heavy duty sub 
mersible cable, and drop cable. Complete 
specification charts give details of avail 
able sizes, conductors, strandings,, con 
ductor insulations, jacket thicknesses, nom 
inal diameters, and net weights per 1,000 
leet 


Printed Circuit Soldering Manual. Just 
published is a 12—page technical brochure 
titled “Printed Circuit Soldering,” said to 
be the first serious work of its kind in this 
rapidly expanding new field. The new 
booklet describes the types of fluxes suit 
able for printed circuit soldering and also 
covers such matters as temperatures, pro 
cedures, alloys, and contaminations. Copies 
may be obtained without charge by writ 
ing direct to Kester Solder Company, 4201! 
Wrightwood Ave., Chicago 39, Ill 


(Continued on page 78A) 


ELECTRICAL ENGINEERING 


If you want to draft a more 


successful engineering career. 


MANY DOUGLAS ASSIGNMENTS LET YOU 


FOLLOW THROUGH FROM DESIGN TO DELIVERY 


Frequently, it’s important that you have the chance to apply 


theories you’ve helped to develop. Douglas is anxious that engineers expand 
their knowledge of a problem in practical ways. This is accomplished 
by keeping your assignments varied... by often letting you follow 
the job through to completion. There are many exceptional 
opportunities to start your career at Douglas, including... 


CAREER OPPORTUNITIES FOR STATIC AND 
DYNAMIC TEST ENGINEERS! 
Aeronautical and Mechanical Engineers conduct ground, 
wind tunnel and flight tests to insure the 
design integrity of the aircraft. / 


oset Wits y | ‘y Jf 
For important career opportunities ee 
: ; © <™“ 
in your field, write: G DOUGLA: <= 
Cc. C. LaVENE ( . y a 
DOUGLAS AIRCRAFT COMPANY 
BOX 620-Q 


SANTA MONICA, CALIFORNIA FIRGT iN AVIATION 
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THE 


DiviSiONS 


ENGINEERS... 


rol go t-t-Me al), maaelahai-l a> 


in system electronics at 


Bal MCT: tae-)4 48 Ole] dslola-halels 


\ > 


Increased activity in the design and 
production of system electronics units 
like the one illustrated above has cre 
ated openings for engineers in the 
following areas 


ELECTRONIC AND AIR DATA SYSTEMS 
Required are men of project engi 
neering capabilities to participate in 
the design and development of com 
plete electronic control and air data 
ystems for use in current and future 
Also 


required are development and design 


high performance aircraft 
engineers with specialized experience 
in servo-mec hanisms, circuit and ana 
log computer design utilizing vacuum 
tubes and 


transistors magnetic 


amplifiers 


SERVO-MECHANISMS AND ELECTRO-MAGNETICS 
Work includes the design and devel 
opment of magnetic amplifier control 
devices and integration of compo 
nents into finished systems. Servo 
system analysis and performance 
prediction would be helpful. Com 
plete working knowledge of electro 
magnetic theory and familiarity with 
materials and methods employed in 
the design of magnet amplifiers is 


required 


FLIGHT INSTRUMENTS AND TRANSDUCER 
DEVELOPMENT 


able of analyzing performance during 


Kequires engineers cap 


preliminary design and able to 
prepare proposals and reports. Expe 


CORPORATION 
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rience with sensitive aircraft instru- 
ments, servos, gyros, auto pilots and 
flight controls is desirable. 


FLIGHT INSTRUMENTS DESIGN Requires 
engineers skilled with the drafting 
and design of light mechanisms for 
production in which low friction, 
freedom from vibration effects and 
compensation of thermo expansion 
are important, These mechanisms 
frequently involve instruments, bear- 
ings, gears, bellows, diaphragms, 
cams, potentiometers, linkages and 


small electric motors 


HIGH FREQUENCY MOTORS, GENERATORS, 
CONTROLS Requires electrical design 
engineers with BSEE or equivalent 
interested in high frequency motors, 
generators and associated controls, 
Experience in the field of aircraft 
motors and generators, servo-motors 
or high speed, high frequency 
machine tool motors helpful. The field 
of power supply and utilization equip- 
ment on modern aircraft and missiles 
provides excellent opportunities. 


Send resume of education and 
experience today to: 


Mr. G. D. Bradley 





LOS ANGELES 45. CALIFORNIA 





AIRESEARCH MANUFACTURING. LOS ANGELES @¢ AIRESEARCH MANUFACTURING. PHOENIX 


AIRESEARCH INDUSTRIAL ©@¢ REX @ AERO ENGINEERING 


AIRSUPPLY @ AIR CRUISERS ¢ AIRESEARCH AVIATION SERVICE 





NOW! 


For Immediate Delivery! 


Over $1,000,000 in 
ASCO Solenoid Valves 
Regularly Maintained 








In Stock 
2-WAY 


Normally Closed and Normally Open 


Pipe Sizes: 
Pressures: 
Voltages: 
Solenoids: 


Services: 


3-WAY 


Normally Closed and Normally Open 


Pipe Sizes: Ye” —'2” 
Pressures: to 600 P,S.1. 
Voltages: 115-230-460/60 
Solenoids: General Purpose, 
Watertight, Explosion Proof 
Services: Air, Water, Oil, Gas, Steam 
4-WAY 
Pipe Sizes: 4”—1” 
Pressures: to 300 P.S.1. 
Voltages: 115-230-460/60 
Solenoids: General Purpose and 
Explosion Proof 
Services: Air, Water, Oil 
HAND RESET 
2-WAY 
Pipe Sizes: 42”—1” 
Pressures: to 250 P.S.1. 
Voltages: 115/60 
Solenoids: General Purpose 
Services: Air, Water, Oil, Gas 
3-WAY 
Pipe Size: %” 
Pressures: to 250 P.S.\. 
Voltages: 115/60 
Solenoids: General Purpose and 
Explosion Proof 
Services: Air, Water, Oil, Gas 
STRAINERS AND FILTERS 
Pipe Sizes: “e”—3” 
Pressures: 250 P.S.1.; 450°F 
Services: Air, Water, Oil, Gas, Steam 


Special purpose solenoid valves and ac- 
cessories are also stocked. 

All sizes and types of ASCO Solenoid 
Valves now carried in stock by our ware- 
house in Los Angeles, and by stocking 
distributors in all principal cities. 


Send for ASCO Solenoid Valve 
Stock List and Selection Guide. 







Automatic Switch Co. 


50-K Hanover Road, Florham Park, New Jersey 


ELECTRICAI 





Ya” —2” 
to 1500 P.S.1. 
1.15-230-460/60 
General Purpose, 

Watertight, Explosion Proof 
Air, Water, Oil, Gas, Steam 





FRontier 7-4600 
Circle 68 on the card. 
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ASWVO makes 
Solenoid Valve selection simple 


Comprehensive Design Engineering Data Now Available 
Keys Proper Solenoid Valve to Application 


Specifically designed to make the selection of solenoid valves simple, 
the ASCO Valve Catalog gives you the most comprehensive engineer- 
ing data available to aid you in your solenoid valve selection. 

Here are 114 pages of up-to-date valve information. These pages 
incorporate detailed engineering sections. Finding the proper valve 
for your particular application is made easy by a simple master index 
which leads you to a separator where you will find all the valves of 
the type you require. Each separator has a more detailed index which 
will enable you to turn right to the valve bulletin needed to meet 
your particular requirements. 


Automatic Switch C6. 
r Fi 


ORHAM PARK Ny 


Section 1. Section Zz, 


Section 3. 


—tenvell 
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GENERAL ENGINEERING INFORMATION 
Expanded engineering data with 
diagrams, gives valve construction, 
operating principles, features. With 
nomographs using Cv ratings for 
valve sizing. 


Section 5. 


2 and 3-way soleaoid vaives for 
safety shut-off applications. 


2-WAY VALVES 

Covers all 2-way valves of the 
fully automatic type for a 
wide range of pipe sizes and 
pressures. 


Section 6. 


CORROSION RESISTANT VALVES 
Includes 2 and .3-way solenoid 
valves for handling corrosive 
gases and liquids Section incor. 
porates a selection guide chart. 


3-WAY VALVES 

Detailed information. on fully 
automatic valves for pilot 
control of diaphragms or 
cylinders, or for diverting flow 
in pipelines. 


Section 7. 


SPECIAL PURPOSE VALVES 
AND ACCESSORIES 


Special purpose equipment: 
waterproof and explosion proof 
solenoids, laundry valves, 
cylinders, atc. 


4-WAY VALVES 
Fully automatic types cov- 
ered. Both single and dual 
solenoid construct(dnm for 
general purpose and J.1.C 
requirements, 


Section 6, 


asca 
erect 


NUCLEAR VALVE DATA 

Shows ASCO specialized sole- 
noid valve designs for nu- 
clear, guided missile, Navy 
and dispensing applications. 


You may order the complete catalog or individual sec- 
tions or bulletins. You will find easy to use return reply 
cards in each catalog for ordering additional literature. 
Also available is the Electromagnetic Control Master 
Catalog 57-S or any one of the six sectional Catalogs 
covering Automatic Transfer Switches, Remote Control 
Switches, Contactors, Relays, Solenoids or Electric 
Plant Controls. 


Any of these important engineering reference 
aids may be obtained by writing Automatic 
Switch Company — on company letterhead 
only please. 


Automatic Switch Co, 


50-K Hanover Road, Florham Park, New Jersey 
FReatier ] 4600 
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Jo RATED LIFE 


if you want 
reliable transformers 
..don’t overlook this old solution 


Right now, you demand more from 
transformers than ever before. You 
must have high reliability, even at 
extreme altitudes, and you need 
smaller lighter units. 


Used, and proved, for decades, oil- 
encased transformers should not be 
forgotten in a search for new 
methods, 


Everyone knows the advantages: 
effective convection of heat, excel- 
lent insulating properties, complete 
insurance against hidden leaks. Oil- 
sealed types (with a nitrogen bub- 
ble) are good, light, high-altitude 
transformers. Gas-free oil-filled 
types (with a bellows to allow for 
heat expansion) withstand very high 
voltage stresses. Except in the small- 
est sizes, they save space, too. 


You can place several high voltage 
units close together in a single oil- 
filled case, and save case weight. 
Those connections moved inside the 
case no longer need large insulators. 
Even the units themselves can be 
smaller, This all adds up—particu- 
larly in high altitude service—to 
interesting savings in space and 
weight. 


We make all sorts of transformers 
and special assemblies for the com- 
munication industry: encapsulated, 
castin epoxy or foam, and just potted 
in pitch, But oil transformers still 
have an important place. 


Whatever type you need, we'll be 
glad to hear from you. Our facilities 
in design, production, and quality 
control are at your service. Our 
experience, too, 


CALEDONIA 


| ELECTRONICS AND TRANSFORMER CORPORATION | 
Dept. EE-11, Caledonia, N. Y. 
In Canada: Hackbusch Electronics, Ltd. 


23 Primrose Ave., Toronto 4, Ontario 
Circle 69 on the card. 
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Trade Literature 


(Continued from page 74A) 


Literature on Thermostat Accessories, A 
variety of modern accessories for electric 
thermostats and limit controls manufac- 
Robertshaw-Fulton Controls 
Company, are described in a recently pub 
lished 4-page bulletin. Bulletin RT-8/9 
contains detailed drawings and diagrams 


tured by 


of available thermostat cases, devices for 
adjusting temperature controls, mounting 
brackets, and stuffing boxes. The informa 
tive bulletin RT-8/9 is available upon 
request, without obligation, from Robert 
shaw-Fulton Controls Company, 110 E. 


Otterman St., Greensburg, Pa 


Instrument Catalog. The John Fluke 
Short-Form Catalog No. C-57 listing all 
instruments in production, and those 
which will be released to production, is 
now available for mailing. Contact your 
local representative or write directly to 
john Fluke Mfg. Co., Inc,, 1111 W. Nick 
erson St., Seattle 99, Wash 


Hydraulic Turbine Bulletin, A 48-page 
bulletin describing the three principal 
types of hydraulic turbines has been re 
leased by Allis-Chalmers Manufacturing 
Company. The bulletin’s partial list of 
units, totaling nearly 14 million hp, in 
cludes some of the company’s largest in 
stallations in each category with cross 
sections and other engineering informa 
tion. Tllustrated reference is made to 
such recent projects as Kemano, Noxon 
Rapids, Shepaug, St. Lawrence, and Hi 
Wassee Never before included in any 
yeneral hydraulic turbine bulletin is a 
section on the reversible pump-turbine, a 
major contribution to better present-day 
and future development of water power 
‘Hydraulic furbines and 
Bulletin O2B730/A, are 
available on request from Allis-Chalmers 
Manufacturing Company, Milwaukee 1, 
Wis 


Copies ol 


Auxiliaries 


Silicone Molding Compound Folder, A 
brochure exclusively devoted to. silicone 
molding compounds has been published 
by Dow Corning Corporation, Midland, 
Mich. The low thermal conductivity, su 
perior electrical properties, and high tem 
perature strength-to-weight ratio of these 
materials are discussed, along with charts, 
graphs, and field examples. Physical and 
electrical properties of Mil-M-14E, which 
these materials are designed to meet, are 
also listed, both for Type MS/-30 and 
Type MSG. The four pages are in three 
color printing. Code #7-603, For further 
information contact R. 8, Argyle or J. H. 
O'Neill at the company 


Relay Catalog. This 36-page catalog lists 
thousands of relays made by all leading 
relay manufacturers. Prices and model 
numbers are included for easy ordering 
Almost every relay listed can be obtained 
on 24-hour delivery from stock. For a 
copy of this new relay catalog write Re- 
lay Sales, Box 186-EN, West Chicago, Il. 


(Continued on page 85A) 











ELECTRICAL ENGINEERS 


you can 


help put the 


first 
nuclear 
powered 

plane 


in the air 


at the AIRCRAFT NUCLEAR 
PROPULSION DEPARTMENT 
OF GENERAL ELECTRIC 


Think of contributing to one of 
the most important events in 
aviation history helping 
bring out an engine that has un- 
limited range where fuel 
can be measured in pounds per 
day rather than thousands of 
pounds per hour. 


Yes ... an engineer can make 
a name for himself here—and 
he doesn’t need previous nuclear 
training to do it. 


If you have from | to 5 years 
experience and enough flexibil- 
ity of mind to apply your tech- 
nical knowledge to new fields 
you can start work immediately 
in project areas like these: 

* CONTROLS AND INSTRUMENTATION 


(pneumatic, hydraulic, electrical, 
magnetic, servos) 


© PRINTED CIRCUIT DESIGN 


* ENVIRONMENTAL TESTING FOR RE- 
ACTORS, TURBOJET ENGINES AND 
ASSOCIATED POWER PLANT EQUIP- 
MENT 


* ANALOG SIMULATION 


Your conventional skills will be 
fully utilized, you'll learn new 
ones on the job—either through 
consultation with experts, 
courses in nuclear technology at 
the plant, or graduate study on 
a 100% Tuition Refund Plan. 
FREQUENT MERIT REVIEWS 
OUTSTANDING BENEFITS 
RELOCATION EXPENSES PAID 
Choice of two locations: 
CINCINNATI, OHIO 
IDAHO FALLS, IDAHO 


PUBLICATION OF TECHNICAL 
PAPERS IS ENCOURAGED 


Write in confidence, stating salary 
requirements, to location you prefer 


J. R. Rosselot, P. O. Box 132 
Cincinnati, Ohio 


L. A. Munther, P. O. Box 535 
Idaho Falls, idaho 


GENERAL @@ ELECTRIC 
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New Bendix SM-E Connector 


(smaller, lighter than AN-E but equally dependable) 


Fs 


Here is the newest in the ever growing family of 
Bendix* environment resistant connectors. The 
new SM-E Series (Short “E”’) will provide the 
same performance as the standard AN-E con- 
nectors, but is shorter, lighter and more easily 
serviced, Not only does this connector conform 
to the vibration resistant requirements of the “E” 
connector in the MIL-C-5015¢ 
specification, but it also provides effective moisture 
barriers both at the solder wel] ends and mating 


government 


surfaces using the full range of wire sizes. Of 
particular interest to production and maintenance 
people is the back nut design, which provides a 
jacking action on the grommet during dis- 
assembly, thereby lifting it free of the solder wells 
Ihis feature when combined with the new Bendix 
‘slippery rubber” grommets makes easy work of 
wire threading and grommet travel over the 
wire bundles. 

Available in all standard AN shell sizes and 
tooled for most of the popular AN configurations 

Write for complete descriptive folder 


| RADEMARK 


a NTA DIVISION of 
. SIDNEY, NEW YORK 


Comparison based on size 40 mated assemblies. 
Space savings for smaller sizes are proportional, 


nix” 


Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N.Y 


FACTORY BRANCH OFFICES 


117 E. Providencia Ave., Burbank, Calif. « Paterson Building, 18038 Mack Ave., Detroit 24, Mich. « 545 Cedar Lane, Teaneck, N. J. « 5906 North Port Washington Rd., Milwaukee 1/7, Wise 


Hulman Building, 120 W. Second St., Dayton 2, Ohio « 2608 Inwood Read, Dallas 19. Texas « 8425 First Ave 


Circle 70 on the card. A 


3*!D) CHASSIS KIT 


SIMPLIFIES BREADBOARDING! 


OE 
Vv COMPACT 

Vv. MODULAR 

\/ VERSATILE 

v ECONOMICAL 


ELECTRONICS 


ENGINEERS... 


use the 3-D Chassis Kit in building 
block form in endless combinations. 
Receives many different type tubes 
... condensers, controls, components. 
Two or more may be joined. Easily 
wired, reusable. Simplicity, quality, 
low-cost! Made by specialists! 


~Z 


y anal 
yo "| Ou. 
LA al Sa 


“Ze 


43 Elm Street, Stoneham, Massachusetts 


SEND FOR 
FREE DETAILED 
FOLDER 


NoveMBerR 1957 


South, Seattle 8, Washington « 1701 “K" Street, N.W., Washington 6, D.C 
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New York 
8 West 40th St 


Chicago 
84 East Randolph St 


Detroit 
100 Farnsworth Ave 


San Francisco 


57 Post St 


Qualified Engineers! 


Engineering Societies 
Personnel Service 


Job Opportunities 





| Thousands of positions available 


with leading firms here and abroad 
Employer pays fee in many cases 


World-wide contacts and 


affiliations 


| Write for weekly E.S.P.S 


Positions Bulletin 


See Personnel Section of this 
magazine for partial listing 


of jobs 


Register Today 

















emission and beam formation, thermal and 
mechanical stability. Salaries open. Locations 


New York Metropolitan area and Florida 
W -5350 
» 


INDUSTRIAI [RAINING INSTRUCTOR 


Mi Electrical Communications, bachelor’s degree in 
education preferred, to 50, with approximately 
* . eight years experience as vocational instructor 


A of electricity, telephone radio and radar, o1 
gency ‘ 

ibout 12 years’ practical experience in these 
helds. Will instruct native employees and train 
native industrial teachers in electricity, tek 
phone, radio and radar. Uf married, separation 
of approximately one year Salary, to $11,112 a 
year plus monthly allowance in local currency 
Location, Far East. F-536% 


New York Chicago Detroit San Francisco 
8 West 40th St 84 East Rondolph St 100 Farnsworth Ave 57 Post St 


This placement service is sponsored by mailing and the return of the application 
the Four Founder Societies for its members Two weekly bulletins of engineering po- 
Why not make use of it? It is operated as sitions open, one covering positions on the COMMUNICATIONS SPECIALISI Electrical 
a neonproft organization Applicants, if Pacific Coast and the other covering Mid- to 40, with a minimum of six years’ experience 
placed as a result of these listings, agree western and East Coast positions, are pub- in the installation, maintenance, repair and 
fo poy oa fee at the rates listed by the lished and each bulletin is available to inspection of diversified radio and voice carrier 
equipment in area, including marine and pipe 


Service. All replies should be addressed to members at o subscription rate of $3.50 per 
line operation Will train native employees in 


the key numbers indicated and mailed to quarter of $12.00 per annum, and to non- 
occupational methods and procedures. One year 


separation if married Salary, to $8400 a year 
plus monthly allowance payable n local cur 


the New York office, Please enclose six members at $4:50 per quarter or $14.00 
cents in postage to cover the cost of per annum 


rency. Location, Far East. F-5$65 











CHIE ENGINEER graduate electrical or 
mechanical, 40-55, with a minimum of 15 year 
in all phases of product development, design 


Men Available ENGINEERING DEPARTMENT HEAD, at ind manufacturing engineering including tool 


least a B.S. in electrical engineering, with an 


ing, methods and process cngineering, minimum 
M.S. preferred it least ten year professional 


t five years’ experience as chief engineer. Will 
DMIN OK SALES ENGHK, B,S.E.I 4 ie 5 EX perience good understanding of  clectronic 


have complete responsibility for all phases of 
manag prog and course s yrs engrg exper inci fundamental Will upervise department con 


engineering, i product research development 
fundamental planning and coordination, mangmt cerned with advanced development of clectronic 


tudie ind data, vendor relations, est standard tems for military application. Specific type 
t liaison pee est and analy ystems eval ft ystem hich are allied with communica 
md devel comps, Consumer sale Keg prot ions equipment provide the areas of interest 


Location desired: cast coast Florida, Mik in which department will be concerned: lostru 


and quality control; manutacturing engineering 
consisting of tool engineering (design CONST TU 
tion, tryout, repair, modification); machine de 
sign plant layout methods standard ind 
processing. ct Salary §12,000-815,000 a vear 
Location, New England W-5571 


Fast Foo mentation, frequency standard Signal process 
ing, IFE, general circuits. Salary, $18,000 a year 


Compan may ylacement tee interviewing eX 
1ING OR ELEC 4, BS. MS , 


A) " upt ext research, ce 


ELECTRONIC ENGINEERS, 27-55, enginecring 


perise movin CX Pelise Location Massa 
or physics graduates, with radio, hi-fidelity and 


chusett W -527 

cost) estimate inal up ot constr for clectro-acoustic experience for manutacturer ot 

jolanet commercial bldg tirport ca LEC RIC 1\ radio phonograph and other electronic 
SIR N ‘ 

Pwr cisti lighting comm ystem ilse : aa L ~ Al , INSTRUME ? . TION EN component Salary, $8000-$1%,000 a year. Loca 

ke cathodic protection and automation ‘ with & minimum © ve yout en tion, Midwest, W-5374 

= a al . it - portherm perrence in held of electrical instrumentation 

om ¢ ines ‘ " ‘ ) 


Salaric open, Company pays placement fees 
F020 


Applicant must be citivens of United State INSTRUMENI ENGINEER B.S degree = 
Location. New England. W-528 chginecring prete rably chemical, electrical of 
. arn mechanical, or equivalent, plus several years 
SALES ENGINEER. under 40. electrical grad practical experience in installation, calibration 
al gyi 

eat P uate, with at least 15 years’ sales and applica and operation of electric and pneumatic con 

Positions Available ‘ applics , 
$s tion experience in wire communication fields trols. Will oversee work performed by plant 
covering transistor multi-vibrators, oscillators maintenance crews to insure conformance with 
ELECTRICAL INSTRUMENTATION EN transmitting and receiving systems Salary proper instrument installation; inspect material 
GINEER rraduate electrical 40. with five $12,000-$15,000 a year. Company pays placement fabrication and construction for conformance 
W.5%05 with plans, specifications and code; check and 
approve contractor's daily cost record, etc. Salary 

W-5379 


experience in a chemical process indu fee. Location, East 
try it least three in electrical engineering and 
instrumentation, for the development and im FLECERICAL ENGINEERS for development open, Location, South 
provement of all types of process equipment work on industrial instrumentation and auto 
Salary from S7K00 a car Location South mation, electrical graduate, with working knowl MICROWAVE PROJECT ENGINEER for well 
“ 4) edge of electronics and servo mechanisms established company specializing in the design 
Several years’ experience in project development development and manufacture of microwave 
work desirable preferably with industrial tex equipment for both commercial and military 


ELECTRICAL ENGINEERS Interference metering or electronic control. Salary open applications. Graduate electrical, with communi 


ind) Noise Engineer, electrical graduate wilt 


company paid fringe benefit Location, Con cations major, preferably in’ microwave, plus 
necticut. W.5%07 most recent five years in project enginecring 

and design of microwave equipment, Knowledge 
ELECTRICAL ENGINEERS, two, for engineer of microwave aspects of transmission line theory 
wave guide propagation and modes (shaped 
ridged, coaxial, rigid and flexible) resonance 
impedance suppression, broadband and = im 


background in RE fheld strength measurement 
propagation characteristic from ULE through 
radar trequencie All aspects of electronic inter 
ference and noise including evaluation, measure 


Q art ent « ts uri ‘ 
ment und design improvements involving com ing department of electrical utility, graduates 


plet vetem ind/or unit equipment. Salary with some experience, (a) One for Transmission 
s % » 
$6000-$10,000 a year. (b) Systems Engincer, elec and Distribution section. (b) One for Planning 
section, Salaric commensurate with technical 
and practical training and experience, Location 
ao 


New Fngland. W-5 


pedance matching, microwave measurement and 
testing, etc. Must be cleared or eligible for clear 
ance to “Secret Salary $10,000-$12,000 a year 
with all fringe benefits. Location, New England 
tom Will need good theoretical background W593 

in use of above. Salary, $6000-$12,000 a year SALES ENGINEER, 28-40, graduate electrical 
©) Research and Development Engineer, cle or mechanical, preterably married, with five or 
trical graduate or equivalent experience, to work more yea selling experience for company 
in R & D laboratory on theoretical and empirical whose business is plastic extrusions for industry 
development of circuits and devices of electronic Travel four to five days per week; home every 
ful week-end. Salary, to start, $9000 a year, plus 


trical ypraduate with background in allocation 
md use of communication frequencie Layout 
mad design of specialized communication sys 


SALES MANAGER for Electron Chemicals 
Division, degree in electronics engineering or 
physics, with a minimum of ten years’ experi 
ence in clectronics field, to be responsible for 
hill pecihed requirement Will) initiate and CX penises lerritory, New England, New York ——s ee -— aaee Se oe ae “0 
Ilinois, Michigan. Headquarters, Massachusetts advertising, market development, pricing, dis 
W5497 tribution, market analysis and market research 
in the electronic chemicals field of silicon and 
SALES ENGINEER, young, electrical graduate related products, Salary to start, $15,000 a year 
with industrial experience in electrical insula plus. Company pays placement fee. Location, 
tion fields covering laminates, electric papers northern New Jersey. W-5419 
and sealing compounds. Considerable traveling 
New York State and New England. Salary ELECTRICAL SALES ENGINEERS, 25-55, for 
EXECU LIVE VICK PRESIDENI Master's ce S6000-88000 a vear Headquarters, New York leading manufacturer of D.C generators and 
vree in Business Administration, electrical back N. ¥. W.5340 rectihers expanding its operations; B.S. in clec 
ground for manutacturing company in elec trical engineering of equivalent with five years 
trical communications held. Must have consider RESEARCH AND DEVELOPMENI EN experience in electrical engineering or electrical 
able experience in financial aspects of a large GINEERS. electrical or mechanical MS. of sales. Work will involve assisting other sales 
company Salary. $20,.000.$25.000 a year Loca PhD. level, for microwave electronic tube field men, quotations, special projects and direct sell 


electro-mechanical or mechanical mature to 


supervise construction and testing of models 
and equipments to dlemonstrate practicality ot 
developments Will work under chief engineer 
ing supervisor as project head. Salary, $6000 
$10,000 a year Location Washington > = 
W -5220 


tion, northern New Jersey, W-5259 covering high vacuum techniques, electronic ing. Some traveling involved. Salary open. Com 
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fee Locations 


Chicago 


pany will 
one for 
W -5420 


negotiate 


New Jersey 


placement 


one tor area 


ENGINEER 


with at 


electrical or mechan 
five 
engineering 
aspects of 
Salary 
placement 


PRODUC! 

ical graduate 
development and product 
ence covering mechanical 
drills, screw drivers 
$10,000 a Company 
Location 5425 


least years’ design 
experi 
electric 
$8000 


fee 


sanders, ete 
year 


Ohio. W 


pays 


and 
(low fre 


TRANSFORMER ENGINEERS to 


electrical 


design 


develop small transformers 
sirborne 


the 


quency, high and pulse) for 
and 


formanc 


frequency 


guided missile applications; trom per 


lamination size 
flux 


speciiication select 


level, leakage 


design transformers to 


impedance induction den 


sity et per 
thoroughly 
and 
ana 


formance understand 
fundamentals of A 
applied to problems of research 
the 


requirements 
transtormer theory 
practice is 
development of 
Salaries to 


equipment used by mili 
$15,000 a 


Location 


year Compan 


New York, N. ¥ 


tary et 


pays placement tees 


W .5437 

ENGINEERS. (a) Power 
10-55 
minimum of ”) 


Station Superintendent 
graduate, with a 
for 
maintenance 


Lead 


clectric 


electrical 
expe Tichice 
and 


mechanical or 


ears central 


station supervision, Operation 


Independent utility located central-south 


modern large steam 
Salary 


sistant 


administration of 


generation station open; excellent bene 


fit program b) A Station Superintendent 
47-48 


4 minimum of 12 ears 


mechanical or electrical raduate vitl 


experience in central 


station vision ind maintenance 
Administrative ability 


responsibility 


stipe operation 


and experience required 


to issume under direction of 


uperintendent Independent utility located 


Salary 


program c) 


central-south open; excellent company 


$2-45 


tlent 


benefit Operating Enginces 


mechanical or electrical graduates or 
ability to 


pecial projects 


equi 


with test and start new steam power 


stations oF Experience must in 
clude high-pressure 
Marine experience 
liberal 


central 


team generating equipment 
Salary 


Location 


not suitable open 
employee benefit 


south, W-5458 


,program 


ENGINEERS 


electrical on 


nuclear en 


IRICAL 


vraduate 


ELEC 


gineering phrysie with 


design, development application or test ex 


manulacturing 
machines 


perience in Instrumentation 


electronics, guided missiles, electrical 


manulacturing of electrical manutacturing m 
plus experience in 
counters 


S9O000 a year 


nucleat 
equip 


Location 


general detection of 


activity using getger radiation 
Salaries, to 


1440 


Pennsvivania. W 


elec 


Ex 


IRICAI 
ind 
supervision of 


ENGINEER to 


control 


ELEC 


trical 


Upe;ryise 


test quality program 


perience m non-technical em 


quality control and 
Fx 


industs 
45 


scheduling of work 


test 


ployees 


maintenance of electronic equipment 
cellent 


Salary 


expanding 
Maryland. W 


opportunity m 
open. Location 


ENGINEER electrical 
three 
for boiler 
electrical 
panels 
suxiliary 


FLEC 
with a 
auxiliary 
mechanisms 
for 


IRICAI 


minimum of 


graduate 


years experience on 


plants 1uto 


circuits 


equip mt 
matic electrical 


parts control electro-mechanical 
mechanisms and 


be familiar with boiler plant design 


equipment should 
Will 


circuitry 


make 


sketches on automatic mechanisms 


electrical components and control panel for 


auxiliary on industrial boilers 


Salary, to 
nia, W 


equipment 
$7200 a vear 


Location, northwestern 


Pennsyh 


ENGINEER 


equivalent 


INSTRUMENT 
mg graduate ” 


years 


Engineer 


five 


Design 
college with 


instrument application selection of in 
knowledge of field 
both pneumatic 


instrumentation ce 


struments and installation 


andl repair, experience in ma 


electronic instrument for 


instruments 


tor 


md selection of specific type of 


a, 4 5 uv | 
ipplication writing pecification ving and 


control valves and design 
$7000-$9000 a year 


459 


sclection oO 
Salary 
svivania. W 


panel 


et Location, Penn 


ASSISTANT clec 
trical 
additional 


minimum of 10 


SALES MANAGER 


mathematics or 


B.S. in 
physics 
Must have ‘ 
the last five 


Capacity 


engineering with 


schooling preferred 
years’ experience 
of which have been in a 
Background in the 
Will be 


hall of 


supervisory 
components field 
for sales 


United State 


absolutely 


necessary responsible activitic 


in the eastern the from 


NOVEMBER 1957 Please 


Rockies Salary 
New York 


the Atlantic Coast to the 
$12,000-$15,000 a vear 


Metropolitan area. W 


Headquarters 
5475 


Electronics 
with 


DEVELOPMENI 
graduate clectrical or 
experience in chginecering department 
work for development and putting into produc 
medium-sized electronics 
equipment. Should 
assembly, shop operations and be 


ENGINEER 
equivalent, to 50 
and shop 
tion communication 


know circuits, components 


able to direct 
engaged 
for a manu 
Employer 


development or technicians 
in wiring, bench of 
facturer. Salary, to $9600 a 
placement fee and 
San Francisco Bay 


production 
work 
year 


chassis 
pays 
Location 


relocation cost 


area. 5-3089 
Electrical ind Power 


electrical 


GROUP 
Design 
tered 


LEADER 
graduate 

30-50, with 

background in 
preparation of 
general 
industrial 


Light 
preterably regis 
recent design 
making 

layouts 


t x pe Tictie 
good ind 


the 


specifications of 


Super isting 
details 
work 


ina 
light 


plans 
electrical 
on large commercial oF 
lic jobs for a 
should be 


power) pub 


large urchitectural-engineerin 
ulvance to 


Salar 


firm 
engineer 
$9000 a 


qualihed to project 


and to section chiet ibout 


year Employer pas fee 


Angeles, Cal. § 


placement 


Location, Los 1097 


ELEC 
uate 
experience to 
on large 


I welve 


IRICAI 


INSPEC 
young 
work under 


TOR 


with 


wrad 
held 


Construction 


some practical 


supervision of 


inspector mine and smelter plant con 


contract single 
South America 


truction job month 
Salary, $9000 a 


S-35112 


vear. Location 


ENGINEERS 1 


several years 


experience on mSsignh ot 


witiecr 
with 
transtormers and 
H.\ 
station b) Superintendent of 
Must he take 
of installation of motors 
I hree-year Salar 

Placement 
Australia. S 


power plant terminal tacilities 


distribution for large genera 
Electrical 
full 


equipment 
fron 


Construction able to charge 


generators control 


equipment contract $1 4.000 


1 vear may be negotiated. Loca 


tron 





ambitious? 


OPPORTUNITIES WHICH 
LEAD TO MANAGEMENT 


As an independent leader 


in the field of high perme- 
ability magnetics, we are 
expanding our creative 
engineering leadership. 
threshold to 


management 


. These are 
positions 


for which we need 
ELECTRICAL AND 
ELECTRONIC ENGINEERS 


Choose your own avenue 
of development or appli- 
cation work in instrumen- 
tation, magnetic circuitry 
and magnetic materials. 
If you can qualify for a 
really bright future, send 
experience summary to 


Mr. Keith Krewson, Mgr. of Personnel 


ae a 
MAGNETICS inc. 
_teae 


BUTLER 2, PA. 


(near metropolitan Pittsburgh) 





ELECTRICAL ENGINELRING 


hen 





vral 


Engineers 


Opportunities to do 


“SYLVANIA-LEVEL” 
Engineering 
With Sylvania 
In California 


Sylvania’s Electronic De- 


fense Laboratory, one of 


our four 


Mountain 


expanding 
View 
the 


Labora- 


tories on San Fran- 
cisco: peninsula, in Cal- 
ifornia’s finest living area, 
has openings in the fields 


listed below: 


Systems Analysis 
Systems Development 
Design & Development 


Trar 


components 


Data Handling 
Electronic Packaging 


smitter receiver 


onter 


Field Engineering 
Mechanical Engineering 


The Laboratories are lo- 


cated only 5 miles from 
Stanford University 

and our liberal employee 
includes 


benefit program 


company assistance with 


tuition for advanced 


study. Salaries are com- 


mensurate with training 


and experience, 


To learn more about 

opportunities in California 

PLEASE SEND YOUR RESUME TO 
Mr. J. C. Richards 


ELECTRONIC DEFENSE LABORATORY 


¥ SYLVANIA ¥ 


Janie ELECT HM 


P. (). Box 


Mountain View, California 


1296 





ENGINEERS h 
PHYSICISTS MATHEMATICIANS 
Designers 


Important NEW Developments 


create 
Positions 
AT MELPAR 


Leading Research Laboratory in Suburban 
Washington, D. C. 


Several long range systems development 
programs have recently been awarded to 
Melpar, the execution of which require our 
engineers and scientists to pioneer into the 
no-man’s-land of science. Of a highly ad 
vanced nature, these programs are vital to 
the Nation’s defense and include weapons 
systems evaluation in a variety of fields and 
over 90 diversified projects in electronic 
R&D 


These long term assignments have created 
challenging openings which you are invited 
to consider. As a Melpar staff member you 
will become a member of a small project 
team charged with responsibility for entire 
projects, from initial conception to comple- 
tion of prototype. Your advancement will be 
rapid, thanks to our policy of individual 
recognition, which promotes you on the 
basis of your performance, rather than age 
or tenure 


Wire or phone collect, or write to: 
Technical Personnel Representative 


MEL PA R 7 ncorporated 


A Subsidiary of Westinghouse Air Brake Company 
3358 Arlington Boulevard, Falis Church, Va. 
10 miles from Washington, D. C. 


Openings Aliso Available at Our 


This Man Has 


E.Q. 
YOU? 


l'revor Clark is Assistant 
to the Engineering Man- 
ager of the Westinghouse- 
Baltimore Air Arm Opera- 
tion. His E.Q. (Exception- 
al Qualifications) make 
him a valued member of 
the engineering staff. He 
has an A.B. ,in Physics 
and Mathematics, an 
M.S. in Physics and fur- 
ther graduate work in 
Physics, Mathematics and 
Engineering. His back- 
ground includes 28 years 
experience in research, 
development, manufac- 
turing, sales and manage- 
ment in the fields of 
avionics; microwave sys- 
tems and components; 
radio and radar; nation- 
ally and internationally. 
Mr. Clark has 30 issued 
patents and 10. patent 
applications pending. 


Engineers like Trevor 
Clark—men with Excep- 
tional Qualifications—are 
the backbone of Westing- 
house-Baltimore’s con- 
tinued leadership in the 
electronics field. 


WILL YOUR E. Q. 
MEASURE UP? Could 
you fill one of the special- 
ized openings now avail- 
able at Westinghouse- 
Baltimore? Why not drop 
us a letter and find out. 
WRITE TO: Dr. J. A. 
Medwin, Westinghouse 
Electric Corporation, 
Dept. 727, P. O. Box 746, 
Baltimore 3, Maryland. 


Westinghouse : 


‘{wi BALTIMORE 


Advanced Electronics Systems, Ordnance, 
X-Ray, Carrier Microwave, and induction 
Heating Equipment for Military, Indus- 
trial, and Commercial Purposes 


An Engineer's Company 





Cee cree eneeeeeee 


Laboratories in Boston and Watertown, Massachusetts. 


CORON ee meee eee eeneenee eeeeeenee 


ELECTRICAL ENGINEERING 








\Su 


If you have noise or vibration 
problems, tell us about them. 
Engineering rubber parts to 
make appliances and _ business 
machines, aircraft parts and 
electric motors — QUIET 

that’s our job. We've been 
supplying our customers with 
rubber bonded-to-metal 
assemblies for over 25 
Our experienced 
engineers puts new methods 
under test continually in an 
effort to find further means of 
eliminating noise problems. The 
facilities of our engineering 
laboratories are at your disposal 
We welcome your problems. 
Solving them is right up our 
alley. 


years. 
staff of 








WRITE FOR OUR 
LATEST COMPANY 
CATALOGUI 
DESCRIBING OUR 
RUBBER PRODUCTS 
DIVISION IND 
OUR CARBON AND 
So 2 aA 2 8s 2 
PRODUCT 
DIVISION 


BE RIGHT- WITH 


a 






Address Department E-5 
PRODUCTS CORPORATION * 
A Circle 72 on the card. 


HENRITE IRONTON, OHIO 














This is AlEE > 
MEMBERSHIP MONTH 


The goal: 
EACH MEMBER RECRUIT 
ONE 
NEW MEMBER 


——— 


ae ae 


See your Section Membership Committee 
for literature and application blanks. 


i 


PARTICIPATE ACTIVELY 


Make AIEE the world’s 
fastest growing 
engineering society 





(See Institute Activities, Page 996) 
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now! a low cost 
gasoline/oil resistant 
insulated wire... 

the NEW Nylon-jacketed 
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APPROVED BY UNDERWRITERS’ LABORATORIES, INC. 


Looking for a low-cost gasoline and oil resistant 
insulated wire? An insulated wire approved for 
use in wiring gasoline pumps and in refineries BUT at 
lower cost than lead jacketed rubber insulation? Then 
you've been looking for this NEW Continental PETROL wire, 














Nylon-jacket over thermoplastic insulation, 
PETROL wire is not affected by most oils, acids and alkalis, 
It is approved by Underwriters’ Laboratories 
for 30°C in gasoline . 60°C in oil of air. 











Available in sizes from 14 to 6 AWG ina 
rainbow-range of colors. For more information on 
the new Continental PETROL wire, outline your requirements 
in a letter and mail to us immediately. 
A Continental field engineer will be glad to help 
with any insulated wire problem in your area 

















FREE 72-page catalog of the complete line of 
Continental Insulated Wire and Cable available 
on request. Send for your copy today. 










( ontinental 


WIRE CORPORATION 














WALLINGFORD, CONNECTICUT 


YORK, PENNSYLVANIA 
Circle 73 on the card 















P rofessional Engineering Directory 


Protessional Engineering Directory Card 1” or 2” 12 times $160.00 





BLACK & VEATCH 


Consulting Engineers 


Electricity--Water—Sewage—lIndustry 
Reports, Design, Supervision of 
Construction. Investigations, Valuation 
and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


JACKSON & MORELAND, INC. 
Engineers and Consultants 
Design and Supervision of Construction 
Reports—Examinations—Appraisals 


Machine Design—Technical Publications 
BOSTON NEW YORK 











SANDERSON & PORTER 
ENGINEERS 
DESIGN 
CONSTRUCTION 


New York New York 











DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Transportation, Public Transit and 
Industrial Problems 


Industrial Plants—Grade Separations 
Railroads—-Subways—Expressways 
Tunnels—Power Plants—Municipal Works 
150 N. Wacker Drive, CHICAGO 6, Ill. 
| 79 McAllister St., SAN FRANCISCO 2, Cal. 


THE KULJIAN CORPORATION 


Engineers *« Constructors « Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 


Utility * Industrial « Chemical 
1200 NO. BROAD ST., PHILA. 21, PA. 











SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn Street 
CHICAGO. ILLINOIS 











ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avenue, New York 21, 8. Y¥ 


Environmenta 


i Chemical Laboratori 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical © Mechanical 
Structural © Civil 


% £ Nuclear © Architectural 


Vy 
i snt0 


FIRST NATIONAL BANK BUILDING 


Pittsburgh 22, Pennsylvania 











TRANSISTOR ENGINEERING 
5S. Moskowitz D.D. Grieg N. J. Gottiried 


Product Transistorization, Complete Serv 
ice in consulting, research, development 
and production on transistor circuitry, 
products and instruments 


Electronic Research Associates, Inc. 


67 East Center Street, Nutley. N.J 
NUtley 2-5410 


SLAUGHTER COMPANY 


MANUFACTURERS OF TEST EQUIPMENT 

HIGH VOLTAGE INSULATION TESTERS 

POWER SUPPLIES STROBOSCOPES 
SPECIAL TEST EQUIPMENT FOR 
ENGINEERING AND PRODUCTION 


PIQUA 8, OHIO 











CONSULT THIS DIRECTORY 


when in need of specialized 


engineering service 














ELLMANN ENGINEERING CO. 


Designer and Manutacturer of Electrical 
Signals and Fire Alarm Systems 


P.O. Box 3627 
Washington 7, D.C. 


F. C. TORKELSON CO. 
ENGINEERS 
industrial Plant Design 
Development Estimates 
onomic Studies Plant Layout 
146 South West Temple 
SALT LAKE CITY 1, UTAH 











MEASUREMENTS CORP. 
RESEARCH & MANUFACTURING 
ENGINEERS 
Harry W. Houck Martial! A. Honnell 
Specialists in the Design and 


Development of 
Electronic Test Instruments 


Boonton, N.J. 











HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Design, Development and Manulacture 
of Transformers, Chokes, Etc 
for the 
Electronics, Industrial and Allied Fields 


90 Magnolia St., Westbury, L.L, N.Y. 
EDgewood 3.2933 


UNIVERSAL WIRE & CABLE CO. 


Wire & Cable Specialists 
Stocking All Types Of Insulated Cable For 


Commercial and Industrial Applications. 
2929 N. Paulina Chicago 13, Ill. 











MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 








The J. G. WHITE 
Engineering Corporation 


Design-—Construction——Reports 
Appraisals 


80 Broad Street NEW YORK 








INTERNATIONAL 
ENGINEERING COMPANY. INC. 


Engineers 
Investigations——Reports—Design 
Procurement—Field Engineering 

Domestic and Foreign 
74 New Montgomery St 
San Francisco 5, Calif 











Consult 
Z. H. POLACHEK 
Registered Patent Attorney 


1234 BROADWAY 
(At Jist St.) 


New York 1, N.Y. 


PHONE 
LO. 5-3088 








PROFESSIONAL SERVICES 
over a wide range are offered 


by these cardholders 








ELECTRICAL ENGINEERING 











Trade Literature 


(Continued from page * 1) 


Metalworking Bibliography. A_ selected 
bibliography trom the library of Alami 
num Company of America has been made 
available to designers and design engi 
neers in the metalworking industry. All 
available Alcoa literature and motion 
pictures of possible interest to designers 
are discussed in “Bibliography of Intor 
mation about Aluminum for the Design 
er.” The new listing is available by writing 
room 799, Alcoa Building, Mellon Square, 
Pittsburgh 19, Pa 


careers in peaceful 


Metal Strip Plating Process Described. A applications of atomic energy 
unique process developed by Sylvania 


Electric Products Inc., Parts Division, 12 ENGINEERS-— 


Second Ave Warren, Pa., heralds new 


applications tor plated strip throughout SENIOR POSITIONS 


the clectrical-electronics industry. The Diversified work in overall reactor analysis 
new process, which permits plating of a 


wide variety of base metals with common 
plating materials, provides a high quality, 
low cost replacement for clad materials 
traditionally used in the tabrication of 
various electronic tube parts. The high i 
degree of plating aac made pos SYSTEMS/CONTROL ANALYSIS 
sible by the new process may climinate Qualifications: BS, MS, PhD in EE, Physics or Nuclear 
the need tor plating formed metal parts Engineering. 1-3 yrs: experience reactor or control systems 
where good electrical contact and a high evaluations, or related instrumentation. 

degree of solderability are desired. Plated Duties: Direct and perform stability analysis. Develop 
strip permits application of new assembly power plant control systems. Prepare system specifications, 
techniques previously impossible due to and, perform nuclear hazard evaluation of reactor systems. 
the need for plating formed parts afte 
fabrication, Applications of the new pro 
cess are described in a product bulletin 
“Plated Metal Strip” available from the 
company, 


Wind-Recording System Literature. Rec REACTOR ANALYSIS 


ommended primarily for fixed-station use Qualifications: BS, MS in Engineering. Prefer minimum 
on standard power lines, a Beckman & 4 years’ experience in related field 

Whitley wind-speed and wind-direction Duties: Analyze, direct engineering efforts on advanced 
recording system is described in a piece of reactor plant design. Special emphasis on overall plant 
literature identified as Form F-457, One control, steam plant operation and economic analysis of 
of many typical equipment installations integrated reactor steam plants, 

is illustrated, with emphasis on atmos 
pheric-pollution application The text 
includes further suggestions concerning 
applications in plant-site investigation 
military studies, and forestry and agri : P 
cultural control by organizations con Write: Answer will be prompt, confidential. 


cerned with meteorology, aviation and 


missiles, smelting and refining, power e = ATOMICS 
a te gga A 8 ad 4) INTERNATIONAL 


and engineering. For further information RTH AME A 

contact Beckman & Whitley, Inc., 909 E Mr. G. W. Newton, Personnel Office, Dept. EE-11 
San Carlos Ave., San Carlos, Calif 21600 Vanowen Street, Canoga Park, California 

(in the Suburban San Fernando Valley, near Los Angeles 


Products and Facilities Brochure. A new 
two-color, 12-page brochure on the prod 
ucts, capabilities, and facilities of the new 
Magnetics Division of Servomechanisms 
Inc., is now available. Detailed informa 
tion is provided on the tacility which de 
signs and manulactures custom magnetic 
components such as transformers, mag 
netic amplifiers fillers, converters, reac 
tors, discriminators, and networks. The 
brochure may be obtained by writing 
Servomechanisms, Ine Magnetics Divi 
sion, 1000 W. El Segundo Blvd., Haw 
thorne, Calif. Attention: William Miller, 
Sales Manager 





NoveMBER 1957 Please mention ELECTRICAL ENGINEERING when writing to advertisers 








CLASSIFIED ADVERTISING 


For help and situations wanted, $2.00 per line, min 
imum 5 lines, moximum 30 lines. Sole and purchase 
of used machinery, etc., $2.50 per line, not avail- 
able to dealers. Address orders to: Classified Section, 
ELECTRICAL ENGINEERING, 6th Floor, 33 West 39th 
Street, New York 18. N.Y 


When answering an advertisement, send all replies 
to box number specified, </o ELECTRICAL ENGINEER- 
ING, 6th Floor, 33 West 39th Street, New York 18, 
N. Y., unless other address is given 





Positions Open 


ENGINEER 
field of 
teaching 

Write 


ELECIRICAI 
research in the 
have Ph.D 
$9 400-$12,000 


PROFESSOR O} 
ING—to 


communication 


and do 
Should 


experienc 


teach 
md research 


40x 40% 


ELECTRICAL ENGINEER 
interested in electrical design of power plants o1 
Experience not required, Ex 
opportunity with consulting engineering 
firm in Middle West. Liberal benefit plans and 
ood working conditions. Send resume of educa 
tion and experience with statement of salary re 
Hox 492 


Klectrical Engineer 


industrial 
cellent 


plants 


quirements to 


CRADUATE ASSISTAN TSHIPS are available at 
i university in the Southeast for September 1958 
Assistant Master of Science de 


gree in Electrical Engineering in twelve 


may obtain the 
month 


luition tree tox 569 


DESIGNERS LOP 


and om 


SALARY 
half 


posttions 


ELECTRICAI 


Scheduled overtime at time rates 


lnmediate opening permanent paid 


holiday md) vacation Ex perience required in 
Power Plants and Industrial Buildings. MAR 
BARRY CORPORATION, 120 Greenwich Street 
‘ York 6, New York. REctor 2-3749 


ELECTRICAL EN 
vraduate and under 
Php be SO to 
10 years old and be ted in one or more of 
the following Flectromagnetic Field) Theory, 
Flectron Device Network Analysis Servomecha 
Salary $9000 for Opportunities 


to augment thi 


ASSOCTATE PROFESSOR 
GINEERING to 


raduate 


teach 
Should 
intone 


cours have 


fhisin 9 months 
contract research to 


hox 74 


through 


the extent of additional $4500 


ENGINEERS 

interested in 
generation. Experience 
not required, Male Ave 22-40. Excellent 
tunity to grow with a rapidly expanding electric 
in the Middle Atlantic States area. Salary 
between $9,000 $10,000. Please ubmit re 
Hox 574 


Craduate mie 


MECHANICAI 


engineer electric 


chanical produc 


tion by steam desirable 


Oppo 


utility 
and 


tine 


GRADUATE 
Superintendent 
Distri 

popu 


ANTIK STAII 
ENGINEER ' 
(eeneration 
20000 


MIDDLE All 
ELEC TRICAI 
with intimate knowledge of 
and Metering. Municipal 
Steam, Furnish re 
Box 579 


lation umé and salary re 


quirement 


IRKACHING 


avail 


FLECTRICAI ENGINEERING 
POSTLIONS— Excellent 
ible to properly qualified personnel in new «le 
midwest at a me 
teaching 


OpPpPoOTtUnities are 


Location is in the 
university. Salary 
excellent 
bebruary 
resume 


dium size rank and 
Appointments are 
1958 and Septem 


to Box 581 


Opportunities are 
beginning 
Send complete 


ivatlable 
ber, 1058 


Distribution 
electric and 
Experience in design, planning 
2400/4160) volt distribution 
opportunity for advancement 
with qualifica 


ENGINEER—As 


municipal 


PLECTRICAI 
Engineer, for 
utility 


midwest 
water 
uu operation of 
lines. Excellent 

\we 35-45. Salary 
tions and experience 


commensurate 
Box 584 


ENGI 
New 


IRICAL 


increments 


BUILDING ELEC 
$7500 to $9090 in five 
State Department of Public 
Works. State residence not required Full Civil 
Service status after cxamination Requires pro 
fessional engineer's license and professional elec 
preterably in’ the 


SENTOR 
NEER 


York (,overnment 


trical engineering experience 


ROA 


checking of electrical 
write to Box 
State Dept. of 
Albany, N. Y. 


design, preparation and 
layouts. For further information 
S7A, Recruitment Unit, N. Y 


Civil Service, 99 Columbia Street 


out of New York of 
leading electric motor control manufac 
Sales experience and engineering de 
required, Give full particulars in writing 

personal history and salary 
Box 585 


SALES ENGINEER—Work 
fice of 
turer 
yree 
on qualifications 
requirements to 


ADVANCED ELEC 
Cornell University has 
electronic engineers 
Engineering 

Electronic 
respon 
Advanced De 
Equipment, 
includes Electronic 


GENERAI ELECTRIC 
PFRONICS CENTER at 
for experienced 
Advanced 

Military 


openings 
and = physicists As the 
Component of the Light 
Equipment Department, the Center is 
sible for Applied Research and 
velopment of Airborne Electronic 
Current work at the Center 
Wartare, Radar, Communications, Data Process 
ing, Weapon Engineering, Proximity 
Fuses, Magnetic Amplifiers, Human Engineering, 
Infrared and Transistors, Replies stating educa 
tion, experience and salary requirements should 
be addressed to Dr. Paul Doigan, General Elec 
Advanced Electronics Center at 
Ithaca, New York. All re 
kept confidential 


Systems 


tric Company 
Cornell University 
plies will be 


Positions Wanted 


(ERMAN ELECTRICAI 
permanent post in 
with It s 
design, specification 
plants, distributions 
and 
in short 


ENGINEER, $2, de 

America. 2V2 years ex 
Army European Has. in 
and utilization of power 
and installations af build 
airport, Immigration available 
time if U. S. or Canadian employment 
is available. Will pay own passage. Bruno Bauer, 
1 Lenaustrasse, Heidelberg, Germany 


jp rience 


ings visa 18 


SALES ENGINEER—Electrical instrumentation 
electrical equipment, and electronics. Broad ex 
perience in sales application. Interested in con 
nection with progressive organization, sales to 
industrials and utilities. Age 56. Location open 


b0% a 


NOTE: Closing date for material to be set in 


the classified advertising column, as well as 


cancellations for running ads, must be received 


not later than the twenty-fifth of the second 


month preceding; i.e., November 25th for the 





Janvary issue 


PRONICS EXECUTIVE 
experience in Engineering and 
Latin America. Desires Plant 
similar responsibility requiring initiative, 
and ability in Mexico or Latin America 
Languages degrees, professional 

membership, Married, Available December 
Box 58% 


ELEC with diversified 
Management in 
Management or 
growth 

MSEE 
societies 
1957 


and 


NICATIONS ENGINEER—Established 
systems engineering, marketing man 
igement level in telecommunication networks 
and industrial electronics. Strong development 
background VHI microwave communications 
radar, telemetering. Extensive government and 
commercial experince U. S., Latin) America, 
Seeks position staff level or consultant 
sales U. S., Europe. Box 586 


COMMLI 
reputation 


I urope 
enginecring 





wanted to buy for 
also other scientific 
ASHLEY, 27 East 
York 


A.L.E.E. TRANSACTIONS 

cash back volumes and sets 
and technical Journalb—E. E 
2ist Street, New York 10, New 
ENGINEERS, SCIENTISTS AND TECHNI 
CIANS' RESUMES our specialty, Multilithed 
reproductions—$3.80 per page 50 copies—$4.80 
per page 100 copies Mail orders add 35¢. Write 
tor “How to Write Your Resume” with sample 
$1.50 postpaid, Orville E. Armstrong & 
i2nd St., Dept. E, New York 36, N.Y 


guide 
Co., 55 W 





DU PONT 


OFFERS LONG-RANGE 


CAREER OPENINGS 


ELECTRICAL ENGINEER 


Position requires a minimum of 8-10 years 
industrial experience in power generation 
and distribution, electrical drive control 
and process applications covering the de- 
sign, selection, maintenance and operation 
of electrical equipment and systems. Suc- 
cessful applicant will consult on the prep- 
aration of recommendations concerning 
plant operating maintenance methods and 
procedures, analysis and solution of unique 
manufacturing problems and the conduct of 


performance and quality tests 


AUTOMATIC PROCESS CONTROL 


Position requires broad and detailed ex 
perience in research, application, consult 
ing, of design of automatic controls for 
chemical, mechanical, or aeronautical ap 
The 


consulting advice to 


plications successful applicant will 


provide operating 


plants and development taboretories on 
the application of automatic control to 
new processes and for the improvement of 
existing processes. Position will require the 
study of process controllability by analysis 
of open and closed loops and the measure 
ment of control characteristics of instru- 


ment components 


NEW YORK CITY INTERVIEWS 


Sun-Mon-Tues-Wed 

December 1-2-3-4 

For an appointment, please call 

Mr. K. S. Marlin, Jr 
PEnnsylvania 6-5877 


CHICAGO INTERVIEWS 


Sun-Mon-Tues-Wed 
December 8-9-10-11 
For an appointment, please call 
Mr. K. S. Marlin, Jr 
WAbash 2-7992 
or you may send complete resume, including 
details of education and experience, to: 
Mr. K. S. Marlin, Jr. 
Engineering Department 
E. |. du Pont de Nemours & Co., Inc. 
Wilmington 98, Delaware 


Better Things for Better Living 
+++ through Chemistry 


ELECTRICAL ENGINEERING 





How to make the most 
of your engineering career 


One OF A SERIES 


5 


go where the most advanced 
facilities are at 
your disposal 


You'll make more engineering progress 
faster—if your work is backed by advanced 
research and test facilities. If your field is 
design, you'll get the answers you want, 

in a hurry. If you're in research or 
development, you'll be working with 


equipment as modern as this minute, 


These are a few of the many advantages 
you'd enjoy at Boeing. Here you'd have at 
your disposal one of the world’s few 
hydrostatic test tank installations, where 
frogmen-engineers supervise advanced 
pressurization tests. You'd use such 
outstanding facilities as the Boeing wind 
tunnels—the most advanced and versatile 
company-owned tunnels in the country. 
You'd be backed by the most complete flight 
test center in the industry, and by extensive 
research laboratories covering a tremendous 
range of engineering fields and the sciences, 
You'd be able to draw on modern electronic 
data processing equipment, and such test 
installations as one able to simulate flight 
environments at 200,000-foot altitudes 


If you feel that facilities of this kind 
could help you get ahead faster, 


get in touch with Boeing 


Boeing has openings, now, for scientists, 


and for engineers in many categories, 


SSBLDE MN ls 


Aviation teadership since 1916 


Vake the most of your engineering career, 


/ 


Fill in the coupon and mail it—today 


JOHN C. SANDERS, Staff Engineer, Personne! 
Administrator Boeing Airplane Co., 
Dept. £-69, Seattle 24, Wash 


R. J. B. HOFFMAN, Chief of Engineering Personnel, 
Boeing Airplane Co., Dept. £.69, Wichita 1, Kansas 


Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing. 


Nome 

School's ‘ Deqree 
Address 

City 

Telephone Number 


boc. Sec. No 
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Type Q 


Every Degree 
between 
90 leading to 
90 lagging 


You can have any 
leading or lagging phase 
angle by manually econ 
trolling the position of 
the rotor of the KNOPP 
PHASI HIP TER 

mooth! and = eontin 

inl variable it i 
quick and en to use for 
teating electronte equip 
ment and their control 

sit att-hour me 
rotating standards watt true-power-factor-readings under 
indicator sll conditions 


instrumen The KNOPP PHASE SHIFTER 


offers 


power-factor 
vwtion relmy and 
performance sta- 
high acc Rated 
olt-amperes. In 
delta 


isformer superior 


two direct-reading cule yility and uracy 
deg ree fo at 250 or 00 
displace put 120/240 volt 


Output 120 or 240 olts 


calibrated in 


trical angle of ‘-phase 
i-phase 


other 


the other in correspond 


wwer-factor value lelta. Can be ipplied in 
ratings 


Write now for full details 


KNOPP INC. 


Dept. A-15, 1307 66th St., Oakland B, Calif 


ompensates for an phase 


displacement hetween current 


and potential of test setup that 
other por 


may be introduced by 


tions of the circuit Thus it give 
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when writin 


ADVERTISERS 


G & W Electric Specialty Co. 7OA 
Garrett Corp, The, AiResearch Division 76A 
Corerelt Cable Corp. 61A 
General Electric Co. 4th cover, 11A, 21A, SBA-S9A, 73A, 78A 
Gereral Radio Co. 3d cover 
General Telephone Laboratories, Subsidiary of Automatic Electric Co. 72A 


Henrite Products Corp. 

Hevi Duty Electric Co 

Hughes Aircraft Co 

Hughes Research and Development Laboratories 


Indiana Steel Products Co. 

international Business Machines Corp. 
International Rectifier Corp 

1-T-E Circuit Breaker Co, Switchgear Division 


Jack & Heintz, Inc. 


Kearney Corp., James R. 
Knopp, inc 


Lenkurt Electric Co 
Linde Co., Division of Union Carbide Corp. 


Magnetics, Inc. 33A, 54A, BIA 
Measurements Corp 62A 
Melpar, Inc. 82A 


National Carbon Co., A Division of Union Carbide Corp. 
National Electric Coil Co. 

Natvor Corp. 

pune News Shipbuilding & Ory Dock Co. 

North American Aviation, Inc. 


Ohio Brass Co. 28A-29A 
Ohmite Manufacturing Co. 10A 
Okonite Co, The 2A 


Perkin Engineering Corp. 
Personnel Service 

Potter & Brumfield, Inc. 
Precision Metal Products 

Proctor Electric Co. 

Professional Engineering Directory 


R & IE Equipment Division, 1-T-E Circuit Breaker Co. 
Radio Engineering Products Ltd 

Radio Frequency Laboratories, Inc. 
Research-Cottrell, Inc. 

Rockbestos Products Corp. 

Roebling’s Sons Corp., John A. 

Rome Cable Corp 


S$ & C Electric Co. 

Simplex Wire & Cable Co. 

Sola Electric Co. 

Sorge! Electric Co. 

Southern States Equipment Corp. 
Square D Co. 

Stackpole Carbon Co 

Strick Plastics 

Sylvania Electric Products Inc 


Tektronix, inc. 

United States Steel Corp. 
Westinghouse Electric Corp. 15A, 30A, 56A-57A, 64A-65A, 82A 
Wolverine Tube ; TIA 


lo advertisers 


ELECTRICAL ENGINEERING 
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Silicon power diode 


al=i=1e(-1e mace mi-t-janle 


industrial use! 


NOW IN FUI 


If you are a discerning engineer with an eye for relia- 
bility, you have probably guessed that these are the silicon 
power diodes that stand up...where others fail! Cooler 
operation stems from the conservative rating and a 
shorter thermal path in the package, which provides a 


higher rate of heat transfe1 and it comes about without 


extraneous hardware! 





— 
—_ 
—— 
— 
—— 
ae 
al 


PRODUCTION AT 


International 
Rectifier Corp. 


QJ) 
IF 


cult 


Conservative rating also means a lower current density 


in the crystal, and thus a greater surge current or pulse 


to be considerably 
Add all-welded, 


hermetically sealed construction for mechanical stability 


overload capacity, proved in tests 


greater than that of other available types 


and you have the ingredients for your most important 


design consideration reliability! 


For complete technical data, write for Bulletin SR-143D 


EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA ® PHONE OREGON 6.62861 ® « 


WORLD’S LARGEST SUPPLIER OF INDUSTRIAL 


For more information circle 75 on 


AGLE RE 


METALLIC 


TUSA® 


RECTIFIERS « SELENIUM «¢ GERMANIUM ¢« SILICON 


reader service card 
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A Transformer becomes a precision device 





with Allegheny Magnetic Materials in the core 
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Unite for your, Copy 
“TRANSFORMER LAMINATIONS” 


84 pages of valuable technical data 
on standard and custom-made lam 
inations from all grades of Allegheny 
Ludlum magnetic core materials 
Prepared from carefully checked and 
certified laboratory and service tests 

includes standard dimensions 
specifications, weights, etc. Sent free 


on request ask for your copy 


ADDRESS DEPT. EL-95 








*% ALLEGHENY SILICON STEEL 


*% ALLEGHENY 


4750 


*% ALLEGHENY MUMETAL 


The operation of a transformer is no 
better than the magnetic core around 
which it is built. With Allegheny mag 
netic materials in the core, you get the 
best—uniformly and consistently 

Sure there are reasons why! For 
one thing, there’s the long experienc 
of a pioneer in development and 
quality control of electrical alloys 
But most important, the A-L line 
offers complete coverage of any re 
quirement you may have, any service 
specification, It includes all grades of 
silicon steel sheets or coil strip, as 
well as Allegheny Silectron (grain 


oriented silicon steel), and a wide 
selection of special high-permeability 
alloys such as Allegheny 4750, 
Mumetal, etc 

In addition, our service on mag- 
netic materials includes complete 
lamination fabrication and heat treat 
ment facilities. What's more, this 
extensive experience in our own lam 
ination stamping department is a 
bonus value for all users of A-L 
electrical sheets or strip. @ Let us sup 
ply your needs. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 


STEELMAKERS to the Electrical Industry 





Allegheny Ludlum 


For more information circle 76 on reader service card. 
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TYPE 1652-A RESISTANCE LIMIT BRIDGE 


No Balancing 


Direct Reading 
Built-in 
Resistance Standards 


Can be Adapted 
for Automatic Sorting 


The G-R Limit Bridge can be easily used by anyone. Built-in resistance standards are set to the component's 
specified value. As each unknown is connected to the Bridge, a large easily-read meter indicates component resistance 
directly as a percentage of its specified value... no further adjustments are necessary and measuring procedure re- 
duces to simply placing the unknown into the Bridge circuit and reading one meter. Computations are eliminated, 


the possibility of error is reduced, and valuable testing time is saved. 


The Hart Manufacturing Company of Hartford, Connecticut, 
producer of ‘Diamond H” precision relays and switches, 
maintains a continuous check on relay coils with the 
General Radio Resistance Limit Bridge. Two Bridges 
are used in their produ tion operations one in the 
coil winding department for initial d-c resistance mea 

urements, and one in the inspection department for final 


specification checks on the assembled relay 


Type 1652-A Resistance Limit Bridge $495 


Resistance Range: Used as a limit bridge, 1 ohm to 
1,111,111 ohms. Used as a Wheatstone bridge, 
l ohm to 1,111,111 ohms with internal standard; 


l ohm to 2 megohms with external standard 


Limit Range: Meter reads from —20% to +20%; «5% 
and #» 10%. se 5 clearly indicated with color 


coding 
Accuracy As Y bridge, #0.5% or better; for 
atcl " stances, #« I, 5 a Wheatstone 
bridge witt i 0.25%, above 10 
With external 
of standard (from 

egohn 

Mounting: The bridge is s ied for either relay rack 


or table mounting 


GENERAL RADIO Company aetna 


: All G-R Products 
275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 
are now covered by a 
Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 1000 N. Seward St. LOS ANGELES 38 


me | hl Ue 

8055 13th St. Silver Spring, Md. WASHINGTON, D. C 1150 York Road, Abington, Pa. PHILADELPHIA a<* eda} ay ranty 

~ 

1182 Los Altos Ave., Los Altos, Calif. SAN FRANCISCO 6605 W. North Ave., Oak Park, tll CHICAGO - 
In CANADA: 99 Floral Parkway, TORONTO 15 
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NEED CENTRALIZED CONTROL FOR 
. 


FOR DISTANCES AS SHORT AS 250 FEET..... 


General Electric supervisory equipment 
proves less costly than direct-wire systems 


\ 
\ 


® A wide variety of functions, from opening and closing 
of switches and valves to adjusting speed, voltage, o1 


load can be performed. 


@ It’s versatile and economical to install and operate, 
regardless of the distance between controlling and 
controlled points 
\ 
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A new bulletin gives full details on comparison be 


tween supervisory and direct-wire set-ups. Why not con SECTION C511-24 


GENERAL ELECTRIC CO 


tact your nearest Apparatus Sales Office for a copy? Or 
SCHENECTADY 5, N. Y \ 


take a minute to fill out coupon at the right? 


I'd like full details on the economies of General Electric 
Supervisory Control Equipment. Please send me GEA-6603 


Progress /s Our Most Important Product 


NAME 
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GENERAL @@ ELECTRIC | =~ 
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CITY 





